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FLYING FASTER THAN A BULLET 



"I JUST HAD A 

^ood-haisihc 

EXPERIENCED' 

r 










for your own OEI A 

r ACUn CHTIFIED lE-WIRUIC «*<*•■? 

' A Packiird Cmfed Re-Wmi.g check- 



It doesn't lake long or 
cost much to have a 
^ClftTinED^ irained Cectified Re- 

mechanic ga 
your car and re- 
defective, woro- 
. If th 
wire^ are 

^bsmb»" ■ "leaitipg^ a new set 

Packard ignition cables will restore pep 
and powfr. If his accurate checki tie 
instruments show “bottleneck- 

MccMAr, rcplcccacntj wnh ?■*«<* 
cables of the right gauge. 



A Packard Certified Re-Wiring check- 
up is an important safety measure. It s 
a safeguard against possible &res from 
bad Xtiections, and often prevents 

costly repairs to other electrical units. 
If your regular dealer doesn't offer 
Packard Certified Re-Wirmg Service, 
have him get in touch with ?*'^*j*^ 
jobber. Packard q 

General Motors C.orporaaoo, Warren. <J, 



"N«xr rhing [ knewp we were in a Packard 
Certified Re-Wirin|{ mdpn, and my hood was 
Ltp^ The mechaniE: replaced the old wires with 
new Packard cabic!c, 'rhen be checked a// the 
electrical circuits. No nurrv failures |tke that 
for me!” 



*'li was ont of those cmerg^tncies where power 
means safety. We were passing a car on the high- 
way when another car iiirned in from the left. My 
driver 'gave me ihe gas/ but 1 just didfi^i hiive 
any pep^ 

Under the striizii my worii-OLit spark plug wires 
'shorted' to a ground^ robbing the spark pLugs^ 
If rbe driver we were passing hadn't slammed on 
bis brakes and ptilled over, U would have been bad. 



THi STANDARD WIRING IGUIFMENT OF THE AUfOMDTIVI INDUSTRY 



Takes off like a transport plane ! 





fn a twinklfn^, with' 
ouc jolts or j-tirks, to the 
head of the traffic line! 

^ Actio tl so sm ooth you 

reaJiie how swift 
h Is unless you watch 
the needle. You get 
away like a transport plane ...and like a plane 
with variable -pitch propellers, you cruise 
on a small fraction of your total horse- 
power... a great coumbutioa to economy ! 

Try JPhifd Drivmg today at the near- 
est Chrysler dealer^$ » . ^ and don't 
forget to watch the speedometer dimb! 



T HV. F/iJif/ Drh'e Chrj-sler takes; 

off with the smooth^ steady 
power- pull of a transport plane. i 

No jerks^« . no heave -and -rest tug- iiignu 
ging*„ ^ giant surge of power '*■ 
that's Smooth as oil, because it's a drive 
through oil! 

Jusc keep your eye on the speedometer 
as you tread the accelerator of a Fluid 
Drive Chrysler. 

Watch chat needle move swiftly.. .stead- 
ily,,, smoothly. 



iOiSo 4 d 5f 63 7 o Bo 9 



without touching th« gear shift lever... 
always in high-gear position... you move 



$^*4f^M'iiPHwdJ’ASffl4^1V9g»fi4..i-€lir|ilerTapnfi:€Dant7T Cir ! 
ATua« in Major Howea. CBS.Thuri., 9-tO P.M.. £.D.S.T. 



BE MODERN with fluid drive 

AND VACAMATPC TRANSMISSION— 
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WHITE 
Oxide Coating 
Cfwnmg jr possibfe 




FUSED 

Oxide Coating 

CfecmVng stHI possible 




BLISTERED 
Oxide Coating 
Too iai^ for ^fmanmg 



Oxide coating,— a residue of 
COmbu$tiOii, which coJIccts on 
spark plug insulators, — is aa el ec- 
trical conductor when hot. 
When the engine i$ pulling harth 
or turning at high speedy the 
retnperature of the coating is 
high, and its coaducdviry at a 
peak. 

Under these Conditions^ the 
spark plugs mishre because the 
oxide coating Jniermittently 
short circuits the current; and 
th& fuel charges in the cylinder 
axe QDt hred. The misfiring clim- 
inaces the heat source, and the 
temperature drops, — the oxide 
cools, — and the plug starts hring 
again. 

C ti0iil n-fl" " Wen'l Da 
Oxide coating (stc pictures 1 and 
2) can nor be scraped away. It 
adheres too tightly to the spark 
plug Insulator. Yet, if not re- 
moved at 4,000 mile intervals, 
it Can result in a loss of power 



as great as 21^, and a gas waste 
as high as one gallon in ten. 

Registered AC Spark Plug Clean- 
ing ^Eations (there are 60,000 
of them) were established and 
equipped by AC because of ox- 




CLEAHING mTIDN 



ide Coating. They use a special 
AC cleaning machine w^hich com* 
pletely removes this coating in 
a few seconds. At 5c a plug, their 
service is a real economy, 

Ramody fqir W^rn nr Bliitar^d Plug* 
Of course, there comes a time 



More 4Cs are used « standard foeforjr 
equipment than any ether make ef spark plugs 





when plugs are too blistered, as 
in picture 3, or too worn for 
further good performance. Usu- 
ally this is atQnn,d the 10,000 
mile mark. Such plug£ fhould 
be replaced to be sure of peak 
performance^ best fuel Daileage, 
and easy startiag. 



The 

QUALITY 
SpcrrJc Plug 



AC SPARK PLUG DIVISION - Gentry] * FLINT, MICHIGAN 
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Meeting the Submarine Menace 

^"jNLY the submarine can beat the submarine, says 
Simon Lake. The man who invented the even- 
keel submarine back in 1897 thinks building surface 
ships to aid Britain is like adding coal to a fire, for in 
the long run submarines will always win over surface 
craft. Instead, he proposes in a signed article written 
for our August issue the construction of giant cargo- 
carrying submarines. Not mere 600-tonners like the 
“Deutschland” that eluded the British blockade to 
reach America in 1916, but 13,000-ton submersible 
freighters. Don’t miss his story. 

The Age of Packaged Power 

T^ROM Chicago to New York a Stratoliner races in 
less than three hours. A Diesel “tank'^ prowls 
Antarctica, a 13j900-ton motorship goes to &ea^ a gas 
engine powers a Dakota farm. Numbed hy marvels, 
we take for granted tbe intern al-comhustian engine. 
A two-part story starting in August tells bow it has 
made your standard of living the highest knowHr 



Next Month 

'pWENTY years ago they said 
the oil famine would arrive by 
1941, It is still a third of a century 
ahead of ua, yet today engineers 
can extract only a third of the oil 
in a pool. If another third could 
be recovered, our reserves would 
be doubled. Perhaps this will 
come, with the new technique of 
horizontal drilling, which lets oil 
flow by gravity from its pool. The 
story of this development is told in 
“More Oil fi-om the Earth” with 
eight ColoiTito pages, in August, 



Our Secret Weapons 

TDLEfrry of crackpot ideas about 
War-winning vfeapons are of- 
fered our defense autbarities. Tips 
about 100-mile death rays and 
“clouds” that explode on contact 
witli a bomber. But there are val- 
uable suggestions by the score^ 
and scientists are culluig them and 
developing their own ideas for 
guarding the U, S. A. from attack, 
A new explosive made of steam, 
air and natural gas is one secret 
weapon of which you are given an 
inkling in u feature next month. 



Fitting Men to Jobs 

might have been a gi^eat 
^ violinist, but you’re shoveling 
coal on a loeomolive. Or you^re 
unhappy as a lawyer while latent 
architectural ability lies unreal- 
ized* Well^ more than a million 
persons are finding the right jobs 
this year through industrial apti- 
tude tests. “Fitting the Man to the 
Job/* an August article, is worth 
your while to read. 
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nEher ea&tainiTii-- 
^filial Motor Car 



■tf ^afiir idpii for Diair IbntorB. 
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Including namet Qnd addr-9iwi cf mcinufdclureri tyt 
diitributori of romme^rcnlly avadafald produ-cti 

Motorboat ha^ pipilk glatt vrindowt 4 ^ 

4 Vf' 



5 ^ 

7 v^ 

7 ,, 



AccIs'Lii' E. Doaue, Stainlord, Cann 

"Maehlnfr (jun” flnah com era , ^ 

U- 5, Army'i ^S-lon Truck £ 

Fir* bomb put out with gun 

Smek* com II. 5. yearly 

Afiembly lino modeE 

Minialuro modsL of city .....^ 

Centbinoilon lock for cor door.. 

L. V. QroVEr, 542 N. Eil^Ea, hCA AoiCriELi, CaL. 

BolHrOOm light has uLillot for ihavor.. 

linaxdslw? Chnndplifr Cd,. 3te 3. IrflersOEV -&th. CtiLpa^ 

'''tluilar''' aerial bomb .. 

Midget truck ond frailer 12*^ 

Clipper outpull-i fug in tui-t..... 13v^ 

Power bicycle ho* auto *«nt....... 13 

aalUeyclE, Inc., ^S-510 OLtlrLlc St,, Lu!^rw!.-!e, WI 4 . 

400-mile wind feils planer Id 

AulornaliE tleom plan! for ffuck or buf- 

Apfitude for ttudent piloH 25^ 

Etactric belt ieftder-..,,..™....-.......^....... 25 

Meed Specleliy.eB Co.. 15 Scl MAflfet Bl,, dilEiaiep 

BrH^iih Army'i rescue beat. 2fi 

Midgvf "range" f rains rdleman 

MachanicaL mother feeds puppi** 20 

U. 5. Afitiy troift* "Puniier''' force 27 

Magbc-mirror disploy 21 

tow-cosl house of coffon 31 

Army truck crosses river on coble 33V^ 

''^Bubble bomb^' for submnrine.. 32^ 

New-typej imoU liie purochule 32 

iParlabla house houled in sactions 33 

Electric naf% cony plant viiitort 33 

Super Auid^rive for ship 2B 

'^Inckput" plane plani 3B 

Huge lent shields dam 29 

NunmAoittmoble fo-bric from seOweed 29 

Dafochahte portaebute poefc .. ... 40 

Bwitlllc FeTACtlUte ca., Lslor aiad ilancDct Sis., TrenLan, H. 

Wire coils in shoe sole......._..._ 40 

Four^way stopler 40 

Acs Foateojcr Cdcp., 34.1S Mq, AJiblaiHt Av$., Ctlias^O 

"Gleis ceati" guard power line insulotoiti..,.. ........ ....... 44 

Typewriter loit^line End ica lor,,,,, 44 

Dispensar for tooThpaste tube... 45 

Jnek Varmoy dt Co., 3 W. 4flth SL, Naw Y-Dttk City 

War tank* roll from asiembly line 45 

Automatic book mark ... 45 

Jajai-Mon Pnsduct?, CJlRnciw, ILL. 

Man Overboard 44 

Steel track* for army tank*..... 4B- 

Silencer for planes 42 

Wr-iling diiappears from magic pad 4$ 

Senna t Products Cgrp., 14 taJaycttC 3t.. Uew York CLsy 

Surfboard* with soib..„„„ 49 

Gloi*e* beFp golfer keep eyo* On bn IF... 49 

CHEefi ^‘0 Eyt SliitWI CO-. 23<M5 WnitCn Aye., Chicaffo 
Color tron*pBrency viewer.......^..... S3 

AllHrt SpeedaLty €a., 331 Bo, QtE^it Bt., CShdongiq 

''Merry-go^rourtd" arm to launch bember*...„„^.„ 54 

PCublier veil prelects blossomi. 55 

Fartabifl FLiorescent lamp 55 

Aray Mfa, & Supply C^rp.f 3107 P|n? St, St LouLe, Mq, 

Pillory trap for livestock Imndllng. 59 

HuiaeU A Oo,. PlAtterviLLc, Wb, 

Super mkrescop* 40 . 

Infrnrad ^'blarkoirf' cnmorii..r,p. 61*^ 

Twin sofa opens into bed 62 

Ttie Etic]eiid.-er Ca., 34-LT W. Rd., ChdeAsu 

(ContinueH to page 6A) 
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AND WHEN YOU STOP TO BUY GASOLINE, THIS EMBLEM 
TEUS YOU WHICH PUMP CONTAINS THE BEST 



rHt 

gtrrfi^ 



THE ETHYL EMBLEM on a gasoline pump Btandii for ex^rn quality 
in anti-lcriock (octan# number) and all -round value, gamplea are 
double-diecked by yonr oil company and the Etbyl Laboratories. 

In your ear^ ^^Ethyr* means a cooleiNr aiming engine in summer; 
a qukker-atartinff engine in winter; extra power and smoothness 
all year. When yoh stop for gaaotine, the Ethyl emblem tells you 



which pump contamB the best. ethyl oAaoiiHE coRPoitATioNf hew Ton 



I / ^ 



Xhie Qnef 



FA7S-D0N 
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W-^m ^ifl^EgTl fingl ciauie ail- pumping — 
jiiat meafta wa^ifl 4 oil. But oven tnots Im- 
portofU, woriL pialan rfaga Qflea bI^hoI £cpld 
CYliadat wear — ofsd tb.oi leadi BHceeaLvA 
repair hitU. 

/irff £i^ji a/ ai/-pEJitipmp' re- 
place^ Y^ur worn rlnga T^h 
V^Bl J^SaBoq ^Ungt^ »I*P' oU-pw.mping 

and crUndmv warir. Anr qead 

meebgnlc c«n Jjulcdl them — quickly and 
ecoDaiPlcoUv. 

Bujdng ft used Car? Aii ths dealer I f 1 tV Sieet- 

Vent RacoadJU^^nad. Il'^ a. bstEc-r bu/ If ii ii. 

NASTINOS manufacturing CO.. HASTrNGS, m I CN FGAN 
Toronto ftnd W Liuilpeg 






# Theresa juai nolhmq you caa do aboui 
wom-oul pialon rings except replac-e them. 
And Ihe Bocncr Ihe betler. 
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Che kP-BHOtneill ,rrr.r..rr rr - 

Walter M_ Eng&l Cq., 2M LextniUMik Ave.* Kew Yerls City 

Boudoir table and deiic... 62 

Lullftbye OokH Point, WU. 

StQvo on refrigerator t*p . ... 63 

Echcb LcKb Cd., SOA AVc., KirW CLiJf 

Radio e-nd floor loinp 63*^ 

Supei-lor TTphabtBry Co., EEmwood, Gann. 

ironing board in EtHchen table . - . *3 

D.P.R. Fqrnit^rlrt D6., 51It P*»rt^V Avit.. EfCOeiyfi. N. Y. 

Cedar chctf ■■■— r — - - 63 

West. Brandi Novelty Co., Mjlton, Fa. 

Sleep choir ■■. 63 

£clLp9fl ALcrp Pi4durt9, 206 Le9tirLftt4jn Ave., ifiVt YOTlt City 

Bkyclei corry facd to Landon'* defenderc,... 64 

Feding of buntSrvg %taf re«oJ^ded..... ^ 

'"WoMe and wait'' fighti control pedeetrion traffic 64 

Tho Wftlh^Jite Co., Hat, MoaitaoEnery, Ala. 

High-tpeed alpniingm welder 65^ 

Fraareulve WelABT Co.. E. dutor Bl., Detroit, Midi. 

Art uhool teochHi camOLFfloge for foctoriei 66^ 

Self-feeding hiji for imalL parti 71 

Lyen Mrtel Froducts, Int. Aurora, 111. 

Room humidiflor Outoifioti<ally fllled....„„ 71 

Wtiki Vb1v« Co.. 33«i HUl St.. N. W.. WaEiUniten. l>. C. 

Snowflake cry Halt preterved. ._..... 76 

Self-timing pamt mixer hondlet four cont. 77 

ban-don P. Ino., IryEnfftan. W.- J. 

Jap flremeo MW feomh? to pMt Oot flret........... - 77 

Poit-oard doplkotor operated by hand 77 

Pac Mir. Cfl.r HI OtiLo, T-erre Haute. Itul. 

Torture by the Mile 7B^ 

Truck paddlo-wheelt for uae in mud.. 

£. Q-. DnlUin, Mustana, DUs. 

Point bruih holder and wipif BO 

BcnE^cr PddcLlicu, DaiiA Ar#., N«w Yarlr 

Meter locatei motor vibration BO ^ 

WwUDibeu5c EEcctric * Uis- to,, Sie-T-t Piitihursli. Pe_ 

Faur-place itrelcher bearer 61 

Uhk file Amoolhn fanderiH,,... 61 ^ 

B&LLard. & Co.. 114 1 FxanLUQ Ave., Celumbut, onie 

Soldien practice landing with dry^land baat........ 63 

American haadi growing hraader 63 

Deladtable bieyete bar for man or girl 63 

Whlilam Hansen, £DI±l Ave., Carana, L. l.p New York 

Movie camora font ront atage cettingi 66 

Nkkname* for COr portt on otiemhly linet 

Two-way radio for light plonw 67-^ 

Air AdaeclasGH. Ina., Bendlx. N. J. 

TtiWe Big Bombtri Uiod by ftoyol Air Force B6 

Outboard motori ferry tank.. ^ 

Flame-throwEng mow ptow... .. TO 

Pointing enOtneled On fteel 91 

H. Edward WJnlc±, dfivelattdr Ohio y 

Fait X«ray picture...... 91^ 

Eicape ehule for powder-piani worken ............. 9S 

Flower bowl in tamp baie 9S 

MctallEc Arte C<k., gg, Mtdiifan Avc,, chicaae 

Freight rfdti lake ferry. 96 

OfOund initrument tecKhei '‘'blind" flying... 96v^ 

Scurlr Arm IpdastrLatt, lOC^. Bawtlldfria, Celil. 

Wot olortrolyfic condeoier ha* 600-volt .rating,. 139 

A«ravDX ceii^dratLacL, N«w B«drord, Mas^. 

Signal generator for puili-button lett..... ...........139 

Allkd Radio CatporaUiKQ, W Vt. Jacbuua Elvd,, Ctil{:Bie 

Compact low-low variable condeater ,,..139 

NatlDELiil Company r Itui., dl Sherman &t., MaLdeA, Mujis. 

Vertical rod Ontentm tytlOnl. 139 

Vertrod Majmfec^iirinB CO-. Nb^ulo Si, , Nev York Cliy 

Minioture portoble with ixtemion antenna 146 

^nEiocI RadJe Dorp.,. 202Q Aidrc Avc.. EvaJUlDti, Ei. 

Radio Fop light plonei........... - - 14fl 

HuEh CoinpiiLny, B«nLon Harbor. MkU.. 

Po-rlohle rodiq directipri finder...,,,,,.,,,,,, 140 

Pal RikUd Ce., S,., ChL^iaeg 

(Conlinved to pog^&A) 
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Once in nlmoat matiV Hfe there com<« the time when he leal- 
Ixes, with the suddenness of a lightning flash, that he isn’t getting 
anywhere • . . that, while time is flying, he is standing still, In a 
business way . , .with no promotions and a stationary income . . . 
and that ail the wlilie he is growing older, and older, and OLDER. 



to this point? 



Have you come 



may even realize that his failure is due to 
his lack of special ability, but — if he is like all 
too many men, he does nothing; about it, 
accepts the whole picture as inevitable, per- 
haps feds a bit bitter about it, and goes on do wn. 

But — if he has the ri^bl metal in him — ^lie’ll 
do what ^ousands of others have done in the 
last thirty -three years— men who found them- 
selves going round and round in a back eddy 
— he’ll begin at once to qualifyJiimself for a 
better position (and for still bigger and better 
positions) by getting special training in his 
spare time at home, 

leaf's file laSai/e way * • * 

. • • /earn wiu7e you earn 

and almost inevitably, you’ll get more and more 
ttioney because you’ll be worth more and more. 

Dramatic life stories . . . stranger, many of 
them, than fiction , . . are told in thousands of 
letters in our files— of men climbing from the 



ranks of common labor to financial indepen- 
dence or professional ranking , , . of thousands 
lifting themselves from dead-end jobs of hope- 
f^ness to the path of rapid promotion and 
bigger money. 

Right now . . . today , . . this very minute , . , 
there are thousands of well-paying openings for 
the men qualifled to fill them; for there is a 
definite shortage of highly-trained men— the 
kind that know what to do and how and when 
to do it. 

During the next ten years, this shojiage will 
he eeen gfealer — due to rearmament, industrial 
expansion, and the absence of many men in 
military setV'ice, So— 

NOW is the time for YOU to act . . . to say 
good-bye forever to discouragement, to a hxea 
low income, to yogr many money disappoint- 
ments . , , by checking and mailing the coupon 
below. T^Tiat it brin^ to you will cost you only 
a postage stamp, but it has been worth a fortune 
to thousands and CAN be to YOU. 




LASALLE Extension University 

A Correspondence Insfitution 

Pletuic fiend trtC youf S ntePffitl riff hook Ujc ficUJ indio-toJi OdtliOfi i5f 

luTV cOfiL LaSftUc plAia — mil entijtly fra- 

TeLL tia illicit of tiir' foUowtnf jarasrmfiii □! hjatne-D-tudy IruLiiiiitf' laborcdfd- YOU mofl't; 
d iluilncu Mnnaifi-nifiat ^flanAfLf Aicnt DC. P. A. CoaeifilnA fo-r 

□ HEflior Aocounrflncy nlLjiTr — LL.U.. Dciixeu Adtintfid Ac«euaiAa¥fi 

□ MHcrn. SaiciiEmB.nvhip □UfintiHfi'i’Olfil □IJften.Dftritphy 

□ Modern t'’dHt«nlAilfihlp ORt pert Bookkeeping -^toeotj^y 

□ JodMiTHAl M fin 4 Hem out DBuilnEiB EdAIJkK □buectiVO Ej^O^kinH 

NOTEt If yoLi are uadedtl-cd fi* totho fii'ldl ivlikit VOa the lajBM-t 
opportunLly, wj-iie U 4 a brlt-f oMt^lnr of your buHlnei-i hia-toryaud cduco^ 
ti^p aad ivc will ffELidly {kdvLse yaii -vilLbotLC -oblisaiLDff; 



Ktiitie L . L f Picficut Pof/tlaa .*# + * + + 

jWrKf ^440* ih2me lanif 




Addrriw 






■ . a . /LffC'', + 
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WlfH A 

HARLEY- 

DAVIDSON 



VacatLQU days af& full oi lluilla 
^ when a Harley-DaTidaem 
Mptorcycle ib your "magic car- 
pet' 1 Takes you to dlslant beauty 
fipota you've always longed to 
seo— last and economically. You 
can vlow ALL the ai^hta alon^ 
the way “ atop o¥er whoiever 
and whenever you ^ease. Make 
this Vacation one you will never 
forget— see your Harley-Davidson 
dealer todayj Send Coupon Now^ 






(Continuad from poga 6A) 

CrQftsmgn and Shop Notes Index 

ART AND ARTISTS 

Nerr^lip hrak« for t-^-iquara....... TIA 

l)rawingi -^'inked'^ by Hoammg 1^0 

lr>Nr<hpng«obla tiidtf oii iriengular rula. .....12^ 

Wiper for Hit bnith 156 

AUTOMOTIVE 

Wayt on rack balonre OrmOtMr«l-.rP-r-rrrrr.,.-.-,n..-.r..>r.rl57 

Chocking wear on matorcyclo chaTn 157 

Snndbos prolorlo tiro whilo woldingi fondor....^^..^.^....lSB 

Impreviofld wllor-koy puller 16E 

Kooping valve-grinding compound on motor hlotk.^^jSa 

Trunk ftoor linolnum-coirerBd 

UtHbltig the glove COmparhnent 

Dumper signoli aid worker in parking lot JSV 

Elimlnuting *un glcir# for m0f0rl4tt.„„.„„.^, 

Rnm-Oving lire From truck rim... ...160 

bOAT5 

Aneehing eutboard tnelor to a canoe 99 

Dor locker hovto for bout cluh.^,„„„„ 106 

•Tolcon'' ™.^„1 11 

Sun room for boat pic-r 177 

FAAM 

Novel hoaki to hung hameii. ^..„143 

Tirtte-iavlng motbad of rem-uving woH pipe.....,..*.. .144 

Depth gouge for ditk burrow ..... ,,..149 

Foldirig brockeli for heavy objOEli 151 

Milk rani kept cool by evaporalion.... 153 

HAND TOOLS 

Meml loih dtotit told* ring iron 1D4 

Butt hinge used oi tquoring tool ..^^. . ..............^.....104 

Turning chhel hat interchangHble bladeiL -..107 

Ouardton hedge iheon protect handle ..113 

Modeling ctoy eferei oil on ilene 114 

Tool priei flour mniding lchoie.„..„„,.„„,p„„,„ 

How to UI4 cold cbiteli .._.141 

Drill cuie mode from tobacco COn.......^........ .144 

5>iP*!d to prolect drill cbockt...........—.......-.. ....._..._-146 

Holder for tempering work with torch.. 146 

Wood cute to hold teameri 46 

Inexpentivo punch Wt for thect-mnlal work-,... „...1S0 

Sofety raxur cOmb cltOnt leveling Surface 15Q 

beam compait from eleel tapa 153 

blocks held work ol angle in viie.._ — 1S2 

-Cornbtnofion drill umd ougBir 164 

Strong ceitor-key puUar ^........,154 

HOU5EHOIO 

'Solving home problemi 16D 

Andirunf made from old outo paitG 103 

Rubber ball oidi in itrelchmg curtaini .....................104 

Funnel serve* as gauge to mork skirt length ,.,,....104 

Magnet retrieve* can lid* ............113 

Thingi to make from roffio 117 

Cerki- eaclty removed front in&tiloled boftlea 130 

Threading yarn through darning needle.. .._13C^ 

HUNTING. CAMPING AND FISHING 

Portable camp ilove..... -„,.,10i5 

Tree branches stoblllxe conoe .. ,,„.1d4 

Folding comp choir supported by trae..r....„.. .........107 

Self extingubhing Candle for COmp....rr .113 

Guard for flihing real...... ...114 

Fishline reel mode front fllm spool.... .........114 

Fish Creel carriid on ftulo running board.., — 116 

lAWN AND GARDEN 

Marker spacHf and furrows plant raw*... 

Pipe swing support has owning for fhade. ....113 

Trick perch diKouragBf wren-house intrude rt.._„ 114 

■ CCanfinuid to page IDA) 
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POPULAR MECHANICS 




I canH hire 
the man 
who says: 

I CAN DO 



fl 







J. J 



^'There^$ no room In my buainfiss^^r in 
most others^ — far the Jack-cf-all-tradcs* 
What vfe^re looking! for \s m«n who are 
trained to do one thing, and do K wotl L 
“That^s why we speoial attention 
to applicants who are L.C.Si graduates* 
We know they're ambitlousp intelligenti 
able to concentrate — and we know that 
the International Correspondence 



Schools provide their students with 
sound, practical, modern trainlng T^ 
More than 4,0Q0,Q0C men have studied 
UC-S. courses. Today, many are busi- 
ness and Industrial leaders. Where will 
you be five years from today? This coU* 
pon will bring you oomplete informal- 
tion on an I.C^S. course In your field* 
Check it— ^nd maii it — right now! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

CELCBIIATC CD YEARS OF SERVICE TO AMBITIOUS AMERICANS 




BO)C 5«0£^, SCRANTON. PEHNA. 

^ Without cDit or obligation^ p tea sc send me a cupy of your booklet, *^Who Wina 
end Why,” and full particulars about (he course hrforf which I have marked X: 

TECHNICAL AUD INOUGTfllAL COURSES 

□ Air Hrml# n CfHilnc&ins ui>l iiLuililiniE □ EnfflEiiH □ |L tl. [3 ■HcIflffHnitiflai 

□ Air CoELdllli^nlAi □ CvUipq Mp-iAihfiu-LurlEiic □ Mv^Iiwhh^I □ -SuutBQi' EofiaDerjEii; 

□ AirnlHiTMi ]>Tbftiiiff □ DicncL En^Dai G EncLnMriDC □ Me-ktil W^rt-k 

□ AreaLLAmix*J UMCrioM- □ tllitnLdniiJ nrs.rfc3nE □ M3nr FisrfUEuAi □ Sblfr Dr*(4ln|E □ £bop rirB?l4c4 

□ Aqc^iiM*utNjr4 □ Eii<Lnjc<erii:ie □ XjL-L-ieiisdDa □ G Jij^tAun EiieinBfl 

□ AuIjo Eniiaa l''iLiL4i-LLiA □ Fl^cidi: l|ikfc;EiD|f □ rntl^riLiETn-lelqK □ AtH.in FiLlbic 

□ Ab^ TndLniiniLii □ 1'ouridc:^- Vb'eirk O llentbi* Q nLArniiui^r □ FLuEntqnc □ JitnjwLbi-^ I’^e^E^Ifie 

□ AvhMui>D □ Avhfe444B Mlli^llAXiiQ G Trontinml: of Modslfl O I'bullnr FuTEidcie □ filrilcILihi-l 

□ BodlEmUikEiia □ U1 <Ilw*y □ PrpcdpiHl T«L-Dfiliibu^ □ .SimEViai;: Mappinc 

□ iJtJiip^ □ Hvu» I'laDDbic □ Pubik Worka EtKiiimfe-liilC □ T^l-njrrnpli 

□ ChEluljitr>' □ j':&#abi^4r □ ELvUih, c:*ei#^L □ TriApboiLO W-Dcb 

□ CIvH Knpuwiuc □ ^[EoHLnia^ □ Itoilio Optmtiin □ TffrMIc □ TAkiborniiafi 

□ CuaL MhuLAi □ MuiEcariUiiiI af lavAatJii-M D UivJiik AarvJnLhii G WiJJIjid, ELdcItic: ±ni Gu 

ConfflTQ^ Enirin»Ttnc P o\ Fulp uid Pap«r □ R. JL SkIIdq Feranua □ Wr»lrD MEnkr-HtiE-iithit 

ausiNcas ceu nses 

n Ai^i>'iuiT.tLr^ n Adve-rtuLnd P^pnraiary P FcfHgpn-BiwIiip Q Ffui^ki G fCoJIwAy Favtal CL«tIe 

□ Bookk«pkJi« Q CiamjTMrHU □ -OihhL Eni^hiL □ BaJ«nmaisliip 

□ |li;iiiipA«M l>Trrqnpi::iquli|[|i4* □ Cwt A«ciLinti[iE □ nifki acbiHiL □ □ Spkoiiib 

□ UuElacMN MuuLffomaiil p IT. 3^. Ar:iY4*%j3iiing □ |!binir?i,Eirv G ^b<]Wf4rd Aod Slffo LaH-criop 

□ CarlouiTbEiM: □ Civil Son.-iEfl □ FitsI Yeir CollRcn □ 2lfA.ru^nc! M«n iib Wark O TTl|.^Fa^| M H-nawwipsii 

NOME ECOriDHrCS COURSES 

□ AiIveue^ 1>e^rnEklTiff □ IIdihe CrcHEiiBikmB □ T** tlrwini *niJ C^rDlflciE 

□ FewIb DiDhiL CiHkfry^ □ l^mU^iindt MBOEffonivait. C»Virdp4 

I k.uN.iJi.idi.i..idbi ■■!■■! IN l■N■lrN■lP1^n-<»----f-! i ■ H - H ^ H »M I W#M 

cm?... 

rftnflrfUn Ht^Ul€i\U *m4 U JpifrfBfl NiJiiifft l7rJrrf*popufr<i*tc PUilSrfffltl. Cnjiffif* 

erirf4r.k r^jM^piT^ to I. C. S., 4 1 Kti*p*V^V- If. (7. 2. Err^IaWd 
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IS YOUR CAR 

APRE-'^f , 

Suick or Chevrolet ! 



ilA P«W6I wilb th« Edi^dn 
Sporlc Plug. 

Edison alone offeri a plug 1o Jll your pie- 
'41 Buick or dievri^Li&li wilh every adTOH'^ 
taqa ol ih& racing typ« plug— iasttr c-aoliiig 
. . ^ more power wllhaut mqter "ping'" ^ ^ 

grecxior iue-L economy , . . ptnmium peilorm- 
ance with, regular gaE . . . longer liiOn Mod' 
emUe ibe power el youj car by replacing 
wlU) Edison HC* Spark Plugs, They cml no 
mere. 



Edison-SpUldarf Cerp«« Woit Orange^ 



LEAK-PROOr GASKET 



IQiwrn 

Efipvn Hal. pin- 
ntr ill 4ml4epit 
IhEi riciing typi 



|4mtttfbi 

E4iEin ALVNE 
nakK llH Itr HI 



TTPZ SMi^ fTUf 
tl m n-'ll tdri, 



IfUlK paLQ. 



HC SPARK PLUGS 



(ConTinued frorn page SA) 

I,ewnmew4r hung on Eide wall with deetf.. ..... 116 

Foilening chDin ro pipe potli lo mube 1^8 

''Flooring Edand" segregafet pool ¥es«twtion........ ..^J2e 

MODELMAKING. 

Modetmoher"* anvil from mOwer-Eickle tecrion _.„,1M 

Pacbatknife Holds medals while poinling ...,,.,^116 

Doterrnming wing dihedral of rnodel oirpluiiiis 116 

Modol^irplane prepetlart tested 

PHOTOGRAPHY 

Compact photo-fimshing to blnvt. .,13^ 

Getting good photos around water 13D 

Black spots removed from fltm ,,,134 

Safety strap on refttK comero ..................134 

POWER TOOLS 

Gos-firad fordK for light work.......... ...143 

Sanding nnd grinding q cif^aEor SOW 145 

Handy rack for lalKe bits...,..,.„r. .154 

Welder's dflll ond grinder 155 

RADIO AND ELECTRICITY 

Datt4ry4penrt«d Eode-praetKC ascillalor I3S 

Four-purpose amplifier for experl^nenten.,,,, .... ,T3>6 

Seven cryihil tele far begSanar^ .... .133 

Spore power vnit ot low cait 139 

Suclion-cup bay mounting for emergency use.. 139 

StaeL^tomp leMoring on radio panels I3i9 

STORE AND SHOP 

Farloble file for ihipping lags 141 

Frotecting poml in partly RUed cun . . 144 

Printing-preii grippers held whit« vraihing roElvrS 144 

Sclenaid pandulum .14? 

Ad[uttoble hanger to inipEct garments.. 149 

Tett iomples of grain laben from sacks... .. 

Sandpaper cleans priming pf«ts rolEaff ..15Q 

Shop forge has tUctrSc blower.. ................151 

Metal iroogH 0v> caunlar balds icrsen wire 154 

Shoe icroper from cor-wheel rim 154 

TOYS AND NOVELTIES 

Toy to-rpedb drtveq by rubber-hand motor., .................. 186 

''Gan" ma-da Iromi boll and mailiiig tvibe - 106 

Swing iigarett* holder... Jll 

Aulo Steering for tide walk caatfer..... .115 

WOODWORKING 



Reeded and fluted lumings on the loihe 97 

Sandpaper holds work in mK«r box .................132 

Two shoo racks .........103 

CutuLif bird baths 103 

Exlra cuts save work when mn Icing hall-lap jefrLlSn.r.. J 12 
Friction catches provide pivots far phato frames.,. . .,119 

Waeden Intch far antique cabinet. . .......................127 

Clnntp far wood earven,...,.„.r.r„„„ ....145 



MISCELLANEOUS 

Endian-i-hunter weathervane . 98 

Solder prevents screws from loosening..,.,,...^. 99 

MUk cortoni serve as paint cups. 104 

Child's swing mode from aid auto lire..... T07 

Inexpensive bow sight . 1 12 

Broom clomp Supports bicycle 114 

Spit roaitE several wieners at o time _.119 

Remaveble kennel door keeps dog coal 

Webbing stretcher leaves both hands free..... 

Key an chain easily ideailfled,.,.,..,,,,., ...123 

Bamboo drawer for jigsaw blodei .. 146 

Celanial-type taol-mounting board .......153 



TWrOUTANT NOTICE 

It [e Ltii liitctlUan or this rns^LnE: to isyovidt Its reader? wfctn 
inCen;[ietlan rcsardLns the ritv^lopmiRnt-s in the merhenlcat 
Bifta. take no rt^E^QnsIbkllt? Ets to whether the dJsoEKurcs eon- 
umed. iTi cur arttdes arc -coscred bf patents end advise readers 
Ui inv«ifltlsBt4 thia borom maklne. using, or aelUe# aiiy of 

the L^roducta, reectUn-oa. or pr«ieuea deacrlbed, tn av6tv to u-b-^4 
jHHSible ISahJLIts^ lor jpatent EntrLuBeiueub. 
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POPULAR MECHANICS 





PRACTICAL INSIDE INFORMATION 

ForEvery Machinist, Toolmaker, Engi- 
neer, Machine 0]>erator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student, This ItiOO Page Handy 
Book Covers Modern Machine Shop 
Practice in All Its Branches. 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover, Telia How to 
Operate and Set Up Lathes, Screw & 
Milling Machines, Shapers, Brill Presses 
All Other Machine Tools. 

5 PRACTICAL BOOKS IN ONE! 

60 FULLY ILLUSTRATED CHAPTERS 

Covering; 1 — Modern Machine Shop 
Practice. 2 — Blue Print Reading and 
How to Draw. 3 — Calculation^ A Mathe- 
matics for Machinists. 4— Shop Physics. 
5 — How to Use the Slide Rule. 



FULLY! 

A SHOP COMPANION TBAT ANSWEltS VOUR QUESTIONS 
Easy to read and understand — flexible covera^nandy 
size 6 X X 2 — a ready reference that answers your 
CLueations accurately, 

4 COMPLETE 
PAY A 
ONLY I MO. 



TO GET THIS ASSISTANCE FOR 
YOURSELF SIMPLY FILL IN AND 
MAIL COUPON TODAY 



THEO. AUDEL & CO., 49 W. 23rd St, NewYorii I 



..ASK TO SEE IT!-. 

THEO.AlJDEI«C0,49W«tt 23td SL, Nn Yof* 

Mail AUDELS MACHINISTS & TOOLMAK^ 
ERS HANDY BOOK, Price $4 on 7 Days Free 
Trial. If On K. I will lEmil: Si in 7 days and |l 
Monthly Imtil $4 iaPviid.OLbcrwisii I will rctura il, 

NUB4 



Jsddrtmr^ 



OCflipitioIL- 



. P M, 
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Be a Radio 
Technician 




LsaFn at Hama -h Make 

<30, <40, <50 a WEEK 




Chtof 

Dprir,aliH‘ 
boaJ^lL- 
hna lintdw 

I 

Ditwd vauf 
MMoriP. 1 Db- 
I i kta e>] bi y 

E-&WL 0;|jWC*' 
Ic-t-'al Ur«nH 
feiiii imiTiBdb- 
bliiMl -BlaKSoa WIJPC 
■ icrvi Lm nijB Chivr 
Lur— bfOLLFH F. lEAVElTaaT 
C^pOtr. Micblckni 

UH t# UH 
a M:ertklh In 
Dvrt 
bnlnMA 

Fw i;in U-t 

E^u TWW 
jMvri 

... bPtWFTD 

WpgD vk kiua 

hJOUUl- Feii»- , 

IMM hM mrvmetd. 

I haYW N. |i- I EO^lhhnh <or 
w.y H»rc (a i»>[a R LI E 

J. FAC^EH N K R.-K» W. Teiul 
Atl. aiHMe CrOcA. Tb'jlMli 

IIS > W*«ft 
Erira In 
VHFt TIfffM 
J am dfrin.| 

HT-^rx tiiBB 

Hflditl VIBO-kr 
nil ~ 





Kadla tnoadciiFtEnic Alailnna ^wtrtilfir Iladia 
TkK-JukL-ciciJiA nil Hi#»vr^i.i::3rx. mnlnl-rnHia:^ r"^ia. 
rtc. HndtOi DianunicLurcn ampLoy c»trni| 
dn^pocEon. L|4 Ji^bc. 

rt£ii1j£] Jc'iblMii^ n.iMt -ifi'Blfrw- iTTip]ci!f [nDlnUa^ 
|Uii> fthfl ^Fyjermm.. Manp RadlD Tech- 
nlrinux ■oqK'n Ihclr <m'n HaiIL^ iDlc-a Knd n> 
pair buElneBui Ai3d niAkn 440. S9<k * 

wec'k. 4’KhurH IhiM (jifflr fi'mla.r Jisi^ and 
nkuh? to SID a yn-<SE. AkLi^r; udlM Iei 
■ pare lima. AutafiHtiJ]«, pi>ll-ia. pvl,^|.-l^n, 
3tiid,lij). liHJdwrE'iiii-i'F Syptrm»4. 
^]4M-Cn^n|,r ilfTi^-^ii ^itt clhCT DaLdf □FTcflnu 
□ppartwnlli w far i«-hLGri K. R. 1. ^vm- the- 
s^Hrulml Jcjiai]E'l«4ls;e af RkilL-i>. TalavLylEMk 
4kini- fi<wd JobH awn. 

Many Mo1<e t& ^10 a Wnk EkIjo 
in Sj»r€ Time Whil* LearnEng 

Th^ ilay p;ie| rAiViil, bh ad>iltlnrt In Sdjf roju- 
IDT Course. I rtart wndlng Thl Extra BEona/ 
Jnh eiii^ia-^TJirt afLowbhif yau tiuw lu do 
Hadku rrfwlT jKJbHr TliT*UAra^lt yiniT cf>i^r** 
1 Hrvtb planH dihI dlixxLluikH -^liLch Parva 
he^lpcd TWHUiy nuikc- tc» BID a wtek. in 
Ankara iLni» wbbi* ledmlniir- 1 wervit upaelaL 
iindiu ciiiilpurivnl ECi <-|-x]ialiljrt A^-Wrlanm-U pnH| 
IntILd cfTWitJi., Hy SO-BQ IrniTi-lTkK uiatliuiF 
l^ka-w Laa.'mJjiiiT at 'hDonc- ImeKscansr- fkE- 
cInfitLina. jirtril+^3. Tou nisn rc% « M<3nr:||K 
PnOFERS^IONiVr. ALErWATi^K. ALL-FL-HFOBE 
^^E^4,^C3Ka IK-STRUME;NT t& help VV 

"Ailla* ivrilla bfapnlJV„ 

nnd CHpiip iPT tun tihifl wtjrii tfvig jfua. 



|Ttm In , 

N jwr. ‘|;hn»e 
rK^rn dalliin 
“ ■■ ^ imnaomiH-q 

I JUfftHiie* het»^wn jvi 

har«J-r ua 1ir|n| 

.-♦m t^kr, —JOES 
WABEIKO. if 
befrji Mj-E]*tiap, 



moXe fladaij;' Rai1L4m lyblla 

nnd ofpiip iPT fvjJ] tkf" ‘‘ ■■* 

(TH-dUDje. 

find OutWhrDi Itadid, TdlAniiAnOtfBir 

Act Taduy I Mail Itir far my 44-iWkC^ 

Bi!^. ''ickeP REnk'OPdw in Radii?.''' It palnl" 
a,;™ 4 .AU ItAdifi'^fi apcK tkDia Jind full time aTifiDT- 
■LM.'M tunltlcp aad liw** Er-mJaiiT, in. 

- MrW± DlKiUL my Coa£Evc in ±MdLb avKl TeCe- 



my I ._ 

vlJihiri‘ jDiawH m^re- tban 1D4 letters Crenn. 
mcri I ImvT tmHi+i|. jrlUnir vrtiaL ihcy, bt* 
.dDinpr and caTnlnE-. Ilcndi iPy m^^niry l>a.c-k 
dKfiJH'mapi, MAJIi COUPON kn aia MlveLaIM?^ 
nr iwLc- Cl* a MnaiST NOW! 

J. E. SMITH. ThwaUtent, ErbE- IGP 
KclLadil R*iSLo liiElLtuijo, WaAhJnsunr D. 



Mail thii Now 

0«t 64'p«9e Beck 



FREE 



J. E. SMITH, PrwfciJftBl, Dipt IQP 

NaHPrul Hidl« |iiilhlul«, 

W*ih|pBi»n, D- C- 

me FKF!;!^. w-LtliD^il -abll||tEl4in. iPdltc 
■H^TKiRr liiMt "niich Ec^kriJlR jin Haiile" 

wil l elk poliklK WJl KflftiP'a twironimmar 
uPd laLid lk4U' foil trcLn nivii Bi- Il4^mn la 
1^ Fly^LIb 'K^ctinlriani. |.Na ttliamifl vrlLL 
?Rl|. Write riaSiils'.l 



maaie ... 




I address ....■ 

riTV...^ 



..._ STAlX.,.., 




FREE! 



Follow 
This Man! 

SicFAt Strvrcs Onarat^r 
N«..3a l« OnTfi* J»t»l 

F^sTow him throntrh pH the rxdtrm^srnt fll 
hi;; dkiua-aftc-r thc-caaintarfLHI; imriR'. See 
Iwfw a rtdfty nprra lor Bui Veil i IdbUi.l-et 'fiedth 
tdt'-tfthf fliTBCT priAWC 

Th» CaTtfidantial Reporla 
No. 38 Made to His Chfof 



Earn a Re^ufer Moiifh^ Salary 



Wrdla foe rioportB and Itm '^Dltirf^ 
BookoICSUiio.'' I.rtariibo^ YOU" 



the IdcntlflnAtlnTi DoreP-hS In 
Anierjeal Bend for LlBt or over 600 



IN5TITUT€ DF APPLIED SCIENCE 
1920 Sunityslrta Avonuo Papt.^ S^US,, ChlcagPp IIL 



WELDING iVLVcVRil 



HUNDREDS OP JOBS 



IV A ITINR Weldirl — la UtLCiyabiEi, ali-nr^ft Jind tPTlfe llllhia- 

tries, BLe 1j. 3- Defense Praj,T*rii Bkilild 

men in all parld--ar rnPRlir., Pi^ip bfr knanej, ant pbicEinl bI»p min- 
ing It OldPPt «nd La.rtxrt Tnik JTlti j'cbz. Da; lO'id 

FiigJtL d^Btat. mns Btndinit jm; finiaodes b; woikhidr 
jx^rt llD]*, UDll[i]iE.fcl ItHinibg period PI ikb axLru tiitrg^ 

Wihirbn Scbinl «r Tralee U12 W, Fnt DtCrtl. Mkh. 



Learn WATCH REPAIRING 



AT HOME Yi?Ll «1L Uli'Lr-fi V\y Cibir JIhw3etii ilciiE 
orlElimL ajhioBi <iT JjiitrucTJCin evt-rv niiPt. oE 
(hf Mfatch Pi-palriJng Trad* at hoinc. 1TC> 



|kuye V4kUrrtc;ir h'>t a velJ -piLylni' }>i>.^LNi;iil nr 
Hiiirt hi OufltnfcT LAEiw rrinkpIc-UiHr our tvnmn 
[if Lre!tructl4.m- (.’KirnL 4V!|iqi.1rrrr:r JiT(' In 



(i-cniPiid uid gc-DCTklly tarn flood 

li.iiiLrli^. ior unn l<’niiLr^ Lo thr 

WLscain¥.En Scheul ol Wafeh R-epairlna 
bZi. r. Mason St., MILWAUKEC, WIS. 



DRAFT 

AGE MEN 



Don"!: pikl off opiKJiiuniiy-learn 

DIESEL NC^W.DJckI voJu- 

able V2 yDur riuure careef, Ot Jf J-OM 
C^thed BO mecliaDixed urtiCI of 
.Army tv N**y. UJitarowl tusdun iC'- 
fonded DO df.?CE4^J frudeam, m don't 
^'Bit-wriic NOW Tuip ff B? |K»bJc[- 
ARCH Of D]£SIL 



HEMPHILL DIESEL SCHOOLS 

Na. T«k, Blv4, LLC.r Oi^gi^ t Vimim Am.- Ummfkn^ 417 

Mwim U* JLM WIbpmA HA; Vmtw, trCJm^a^k 



HEii.nir| Epr'l rijTi Aijrn.rnej-, fHlI, pr^i.^'' 
CrfVUK liiiHr-rfl l+’B. InriHTtn (l-P l^mr- 
I buy for cuilrcttnuKr fSHHXI r-*‘,b pri«n 

fieri Jk -l-l II> ai -ruclfc. Tli-P Wirrli 3i In- 

Icnwely JnLcrr.flLni; VFl:h mv limlnicLkmk^i (rl'^ciircn, 

Jkrtrf 1.1;H^, [Jk'iJi’l cJi.-'luv; Firrirl I IHl- IlkOB riCempn i f^lf■ 
lJlllf1rnliv| fnMiH-H CUTr. Ivi-ftirC >ei:^<bl Iku'' tiUklcrfl I nx- 
nr-, S^nc^Uir. iih tihH-etS. Deptr G, Bex IB'XO. 

Ban Dle[TD. Callt 



m 



WHY NOT 

JtrpLea.xurci, I bu; 

paLii. iiomc fieri Jk ‘B-l. tr> ai fuc 



learn CARTOON/NO 





I'LLirJ': TFtlxt. [4e-«S«rtNt Csiali in ijai wiur *onse pF lutiwur— 

AT noaiE:— J3Y F*™ Pmn Mnke mefiej-r No Cf 

pcTLcrrf^ r4i;^f1crl tr) riijart. 'HVrilf tP4ay for FILEI1£ 'L£laSns^ j 

ir^BllHi r4l?Uielll. hiit ntHIpjilirili. , 

W e&H' aaa-CJLt-teait a ctapnl, arp i. A, P ^ll Cri#h, IV ik. 

BC^JEL [uKtiy. U'TLEn IriH 4iLF Ti-vu hi^kt 

"Jlc-n? tP liecamM n O^OhJ | VTin'mii." H frunJliin 
Bperlnaeiuf Atbd tell* hpw uLhrr* K’urEicd co 
wfltw Ml ftpere Ikmi”- Riu-lii-nei Scih? fur p k'cijfes- 
ilotkfll Feri Pphkc iikL umA IteauLlIuEly 

fveiccen^ WrlLi- fiMcy, 

THE TAWBLYH B-tHOOL OF frCU B*AHS H IJ^ 
441 ftiijfle hu-r'ldlnj PCaniaa gily,^ Wp. 



WlUYOU WEAR THIS SUIT 



and Make up to $12 in a Day! 

* JAyt Hejkr! vuu. A Q-qc iU-wcxtl UAloh tillortd milt 

fhkl^ op oxe PEx.yy Juat. ioiJoty sir 

lihin ADrl BhoRT tlscSLiit l4 vcHiT filriMls Mofc* up 

14 312 In ft tiny E-THitv. I^flrfrn:l i'atJHfNf J'fint. 

irjDFJE^’rrcr- — nr? heKJ-.f--tiJ-SU1r'^>" Jie«.S#tirF- 

SEND rO« SAMPLES— FREE OF COST 

Wfiw endfty ror FJtfll-; diiiAilBL ACTUaI. 
aihd “flTar4.‘-iirf" irir^tiey-KcttlnF idaii^ fiebd DO mmwy. 
H. J- eOLLfcW. PROGRESS TAlt-OftltJfi COM PAH V 
S09 Sbi Thrwii StFHt, Dtjit. U -lIC.CIliugiH llllTifllt 
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POPULAR MECHANICS 






KIRTXERS 

IK THE BUSINESS OF 

BEFM 8 E ! 



Whem it comes to national defensep one 
trained is worth a do^en untrained menl 

That^a true of America's armed forces — 
which need chemists, mechanics, machinists, 
dectridans^ radio expertSp accountants and 
a dozen other dassihcations of trained men. 
And trained men in America's aimed forces 
get better pay and higher rankingl 

It's true of America's industry— "^'the front 
line of national defense.'' To^yi business 
and industry are crying for skiUedK trained 
manpower f Never was opportunity greater for 



the alot, am^tious man who has mastered 
his line of work through study and practidef 

Yes, the trained man m vniform and 
the trained man in industry arc ^*part- 
neiB in the business of defense/' Whether 
you're $crving Uncle Sam in barracks or 
factoryp farm or offioe, 'TRAitrmo can make 
you a more valuable citizen and a real asset 
to your CountryJ 

Before you turn this page— tear oBT this 
coupon, mark it and mail it — just as thou- 
sands of successful men have done I 




INTERNATIONAL CORRESPONDENCE SCHOOLS 

CeteSRATE 50 VEARfi OF SERVICE TO AMBITIOUS AMERICAHS 



aOlT Siaw, SCRANTON, PRHWA. 

Without cost, or ubilgaticn, [iteasr sciicl me a copv of yotir bnoltictp '^"Who Wlh$ 

and Why,/^ i^nd fiiEI particulars about thr course ht}(yrf which J hire marked X: 

TECHNICAL AND INDUSTRIAL COURSES 

n Gcii;1du 

□ MkIibblcbE nriflijic 

[~l hi’isl&MiJ'LjrMr 

□ MiaE Fh-ehuu 

□ iffcEiii-H 

□ I'AtE«irT^RTkkkim 

□ PfriRmiMiir □ FlwnqtiPftir 

□ Paultrjr Fiinniiv 

Q T^Ip^ 

□ PuhLb WcjEli Ei 



□ Ac?t<L|L(.-iirn □Aarank-fl 
G Air C-iMHJJtlADLMC 

□ Aicpilpinp- I>nftin4 

□ AinbEijMLutmt; 

□ A<-riFh|.tw]lujv 

G Auut- KbEiEi* Tijns-^p 

□ An,i(i- T*rKriciiiui 



□ CculnulLiiic ui] BiiilJiiv 
P Col hill MBniEfnclnrinff 

P IT-JhibI IlnEicita 

□ ElwtncBJ fJrmrtioi- 

□ l£l«H.rEisl KJi^LUnirElV 
n KlHtno Llchiiiat 

□ fitlMHlry Warl; □ 



O Avij|.li£in □ AvIhIAhD. MkIi&IiIo □ Ilul TroBtiiijanit dT hlatoJi 



□ HfiMcrTTukRiv 

□ BrIiJrn I'LiixiAinHiov 

□ Cb^JiiiiilT}' 

d CSvJI }<T1«iqiRwillC 

□ CiMl UlnioM 

□ CkMKTlhl SurlEIMrini! 

□ AripHULtlttc p Aiit^tn-LlBEiic 

n BookkjHpiiic 

P CormiponduiM 

DliiAIUsMi MkJL4uiiriir3ll 

□ CBrCoenioi: □ Ctvil Burdni 



Ttll( 



■oni- 

flClnMiriai; 



□ BllcliDL CrOQOnl 

□ JrL&dli» I'liiArMlJiic 
Q Itiriin SflrvRdu 

□ IL ttr ram*tPA 



i~l Illcliwiw Fpwnp 

□ IIdiim rjAaaliTC 

□ Jjioi3riiritiT« K™irwwF 

□ MufilnliiL 

□ Mn-n>RE-"ninrvl rFf iTlVfrmLKni 

□ Mill, nr Ihili^ uJ 

DUeiHESS C0URSE3 

□ CaLL«i€- l^refrarKtnrv □ rcjEftaiEUiFaii^ 

□ CORrtniPcnikL □ Gcocl EofUBh 

G ^/€Ml: AUi?ii<iJJLildi^ n EIIeK iF4filuH3l 

□ Cj I'l AccDuatinc □ lLlujtri.l[nc 

□ Viipi.r LVIIc^e- P Manrminr ^Teet n-t Wnrk 

NOME gCQNOMICe CDURsrS 

d Ad.-VAi*ra«l! TlrnmniBikinff G1 Ii:iEi'ia UrMuihfcklBm 

□ Fnodi, ud Q ]^n?rrwpiinii#1 [)m-mR);inr IiDiI DmiEninff 



□ IL tt. uiiJKUiiLiiLiaa G ItEfTlEDnl^it 

□ -ShnitD.n-' EruriaooriBijF 

n ^L*nt .Vi Hi*LVb'4irb 

□ SWp EFniFUikff □ 34iop Praj^tlr* 

□ KIqc-LWe- QiBCtfmQJ EnfliaH 

□ bjiBBjn Fit^ini; 

n !l|li|ri.iEnLl ItrP-rtirV 

□ BlniclLLTiiJ ErutiiiMdiv 

□ HvT*-CTiri« mieI MB-PpmE 

G Telecnpfi X^ncbiMiriv 



B THTpliPfir W'nrV 

Tdxbk iJui^ninf 



□ f^efub 



□ TuaioLAkbic 

□ WoNiiiE. BIwTriQ n-nd Gb* 

□ WnoUn M«3julue-LLJFiB|t 

□ Rkitwo^ I^hLiJ Clerk 
□ -SijQemBnBi^lqpi 

□ HiHii^ljijkAL nBciLnJiLh 

GSfioircBnd bimL Sira LotloriBC 

n I'Tuf&i? ?i] HJin^winiidL 



□ T«* JtnoDi bihI CBToEerLfe 





CTU|^.... 

C^ntldfan rotiifrn'lli ■rmf! roBpiirF Tp l^frrrifll'rjjrHf L'4}TTC^f ,l|>MifroDl> C'Sito-d'a 
iBrlfr«A rfF^ifpnli rrinf BOHpun In C- S-. T-f ITJiigAiririr, W. C. S, JlfnivPirrl^ 
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High School Course 



at Home 



Mdny Finfih tn 2 Yean 

ypu can complete this simplified Jli&h School 
Cqurse aa rapidly as your time and abilities 
permit. Equivalent lo resident school work 
-^reparca for oohege eolrnnce exams. Stand- 



I H. S. texLs supplied — Diploma. Credit for 
ILS- subjects ^trtydy completed. Singlo sub- 
}|Cct& if deatrod . Hiifh KhooledLiciB Llnin is very i mpiortsnt 
lor adv^jHicn^ent in buflireaa ajvd itidusLry £nd socially^ 

College Entronce 

Dwiilfi iHfi unst 39 ycarg, our High Stbdot ffTuduntjca 
have admiLLc-d Id 531 different UnivcxaitiraK 
CDUesMp Junior Ca3]cij[es and Nfarn^l SthOoLs — 
of them -withyut entrance esamsnaLionr Courac also 
prepares for leachcrii' ccrtiiiGatc and pre-pf^IessiOE^ 
Gxa ml nations^ 

Business-^ Ind ustr y 

To^tand hnfld ^ gcaod position ifii iBusinss irwra y ynu 
mict be able tq vffiie dear, accuraCjt Icttera and rsr 
portB— da fiffurmffmvofvjng Algebra and Geometry— 
Udfc mtcJhgentJy on reqaLrityt i knowlcdne of 

Gemaphy* HLsp^ry, and EconamjcB. 

In [ndiistry — MKhanical and Engineering ]|r 



. , . . . _ liiw oi M^fChanrcaJ Drawing 

and btiieprmLSi — and be aWe (41 t^k and write 
ra^tdy and dearJy an both your work and ordinary 
topics dr converflatBOn. 

pur lljEh SehDol courae meets the prcpiiratory edll- 
caliocal requirtmants for BuBineas and fndoaCry, 

Don’t Bo Handicapped— 
Cempleta Your Training Kow 

Bea Hijih School Graduate! FYc-poje your^lffor pro- 
itwrtion in Bifsincsaand Indi^try— forthePnjfcBawns. 
CoEEcaft Entrance and soclaJ huccebs. No matter what 
line you may iieiect. fiigb School training will prove 
pnvalusibJ Elo you !Ouf moderate fees cover a|] Tratruc- 
tHm, alandard ttittHSphisand Diploma. Easy monthly 
tEUHS, Get ahead In lif&. Start yoirr tralrung NOW E 

17 Other Coursos 

Over ISO noted Educatora, EngJ- 
ficcrB, and BiL-sIness Men beEp^ 
prc^IMCourapecfca I in&ErucLron 
tefLrvl. wlUcb itt uned by mujiy fcsidcfiC 
P^hoola atui CbUeiceK, tj- s. Snvy iinil 
ProvIjiDt of Maiiliobttfc L'linad-tt. Wo 
•oHeri-DLi quaJityCraJnJM at liOatie for 
tne PTBt payilLe ILnea aa- ilatBd In tlie 
Cbuiwn-No gl^ation. W£iteTGOAV+ 

ctwpwi fttr infmmitm tint that LfUrtftf 

Airierlcan SEhuul, Eli-q^xot at 91411 ^ Chkoga 




AffittiCniSclHiBl.Dept HB4^, OmBlatSIttvDMuSD 
TtU me bow to txaim for line elKck«l. Ne obbgatloo. 
□HIGH School COURSL □ Ed ginEcrlnd 

□ AECoiinelng & Auditing ElOnlti ntt & Dc«Ljtii 
DAPeliltEctuii=ac B'ldtod GLlbermlArtV 

C Automotive Engia'ftn^ □PflTdte seent^ry 
□Buiinesa MaaaAemeroe □H^'erAc't'A(CuPJX^) 

□ Arinfton O Mechanical Eta d'r'ft 

□ Electrleel Engineering □ Radio A Telcrrrplon 

□ Electrical Q5alecman«hip 

GAir Coodlf ioning UBuilntd^ Lo.n 



Nainz.— 



LEARN MUSIC 




inYourOuin Home 
This fJSKViau 

Tesp nnn ortuafly leim !a pLsr 

j€tiiT fo-kvrLEc- hnitrbbic-iiL In yBUr 

ma ludni? Uill BD3a.EJlif dliWL-flli n'l^E 
2if\ (xponelTe letchtr — ba tlT«BDm« 
irolf* anil ei^Tcisis — na TOnfii^Unji 
tbeoTSed. ToU Icjirn at boEne, in y^iicr 
l-lliiTe iLmi, fit « bf only * few 

etnU 4 fti7. Ererr tlep Eb h cEefit oj 
A It C — inf l-ifrtsfTi] you fcinow !l, you 

firi^ ji]*yLoi^ jtiL iunr:i bj nata. 

FDrE If IntereFted). *ceiU ffir 

rrttb pwr\ iwQkUii I'riiit 

urirl PSrEuwf ^-}^|al4an cur 

»\-«iiderf!ll- br>inM rrjunw fliLLy. ingO-umcDt praftTTcd. 

luitrumcnL auiJKpiJdL -vrlien nccdctL, nrih or ctedLL, 



11 ■■ S. 5CKOOL OF tdUSIC. TT Brunswick MJdft„ Yarh City^ If. Y. 



> '.rA ENGINEERING^^ 




6ll9ffb let*n'IIVA Dsr«r»M rnurtn Alrmn, Sbeel 3;ielil, lt<- 

riunleat, btniclnrdl. Ardlltm-uril Dnftine r El<<-tri?hy i 

ri 4 ht; Ah:. AirrnCt WyMdint. Ont and Two ^ Year m 

ArrgruuMfab UeCETltSl. Merhinleat. Stnirturil. AKhUecInri], 
CfTlI LrtELnref^iis. D.g, Pogrt^ 3 Tn. Law tullhn Rid llvJrlg 
cmEj. Furi-i|.rfi^ UQrk ffif 100111 ind tKurd. TtuaiBimJi luceeKi- 
rul Rfldlrtlrl. EslenslTe fqulpm.#tlL. Tlieacy and prurtlCt KOfi- 
tatenEliii ocilUViL ?^ti linmie stuch touTO^Ai CililDf Ire? 

f*nut EHGIHEEriNV college 
IBM Inrftand Kanua CIIyw Mn. 



UL« TD-O -Li Cl|Kft 

liihvi Hiriqi -B-hf 14^, 

' -fni nc'irri t'Tfi iWi.in nn- mMi.l rurivti. ftJr *Fh"rt| 

r.ll#ri ;rviH '•■.I'pn^n Lrixaln|t. ArinuJ prnrlvM iq 

k>V EULUoi EOClIiii LhlJ hfe^BlJ dpiarinjinB. Ilniun t ltltk£. 

hlUH' iTA>l il«-Lk>ta. Vahitlfl KripInjB&ui ■mrrlu. WiK4a 
ho9i.r r«r mir -Ms I mlflE taUlm ii&d all diulik 

hBilennI ftthwl Df Meat CLiftllrig, lac.. D4*l. Talfid*. Dhlit 



TTiemH E. Lntl 

AwmiiiitJ 



LOWAS 



Carra^pondence Cnura« In 

RADIOBiJaEORICAUNGINaRINC 



ELECTA I CAL IHaiHrEArNa. 0#L goad gr^ep pf wl4f •tw!^ 

TI1H17 mide aDDjr. 

RADIn eMBINCERINa. Cxp-h Sinw eourH lU ridlo. publk: iJdJW. 
niTh. ^ ^ ■UpOr-^rlcv MU. J4ftJ rae-UU^ SutM Tb 

2".^ >H*<f «ur»*. bmtmrr^ -»TMiDS OlAD. ElHClMAk Uta “ 

r iCfct LIHCULIf EHCillMtMmG tOHODL, Bbl Bll^Cai,. LkMOlOt NbMr. 





RETfllLl 

ONLr 



PLUGS INTO I 

^LIGHT SOCKET 

aPSl^Plni «W H.'Lh'ntWnLD 
WNSSS^tl Ir A|ii Wri J*r — I Ifli drum 1 Jl' rnlt 

A-*'- ur ** Iicbij bKd ^-cLilrj-a 

ulChEi- primi — ^cntEilrt UamaailDuii. L& 

^ W4I>Jb 1I LLudi^ mqLd. MrtB Eiiy inliUr j^hnl UIH 

ElaEIkvC.*-. ^-iiC UF«i> iLi.niJF>nl <|u|4f] r^di— 

JtA Aliira Bnd Ll/ir'. l^nKr^ijH l-mmliw] 

i^lEh. ‘'ddRT. 0-u:ri.-ntt»J] tu fcUEn u^»-L JlrpoEB 
^ifu. rinJE^i, Ault. L:.diJH, ph# lioirc'i; rmnll 

H^Jll mBr:H«T.Fr-F Ui rL* Ti If 1 1 A34 D] WF.LD 

pS \j| ■■nv»!-|#cp- tT M>h. ■ilJ.^rrBUnujBL Elf III ii^fcrt. FiiinJilT 
y liuilr ul l•ll•-^'L inDlBrli.lB Er. Inik ^K|nL I'ul.j' « 

T br file iblanurutunEr. 

r^^^iSENO NO iMOHEYl VmII'U ^ml □ LlmUi&iid ^ 
Inr Lht JHANniWELTi hEiiiuJ ynio ^ 
hnriTB, EIPbIE!. >iiFk klitii. Aliii lij garbci". 

repoLf -ihiipi-r niH'&jR.iris rkrjnm-i, tb- 

''bi iliiipin pLumb-irp,+!:j' .(.jr^rrll a 1 1 1 - 
9 V Ml.E.E) hvh. Send nu mnnny. Wp-'LI niibnn^liii 
VM " I i>l014 irith ;%nd j'dLV i_.«1-niM1 

jT l?.fJ pl-13 Ow '-rr.L'" -H Tint Hp- 

iMS-f+B. FtLuJ-n ]IA^v' DEV t*! I.l Xiq p.l i-.-i^r'ir^ 

I win l.f tnl-un^nfl inptp.nkl s^-. II !■■... ir .. rilrr nur^'j 

a^UcTS PNC., PepL U-20a CknEinnil:!. Ohi-o 






nMRZINC NGUI ELECTRIC 
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POPULAR MECHANICS 








WE cive 

SPECIAL ATTENTION 
MIUTARY INVENTIONS 

to t(ir (fFPrnlilihl 
dT lnv«ittlii>rLi -wtiLi7h mls^t Iw 
eoiuLilaiwd 4ir vj]ui> to tbc- 
Nntl^TMl -n*r tiT* JTI'v- 

ITIP O^NtCLDl ktU-ntlDn to [HJCJl 
pnMt^H, ffweji ilio nttrcilC. 

HDKf flHHlilllny !|jl HulikhLIIJfiC 

juMiT JTivrntLHi to tbr- piojwr 



"Whj 1 thought E>i tlnfi-t yea.ra aEO-l" 
Hq-w meiitr p(?rflDRHi isKid ihi.U 

who-n fltcy fiiuhd later that Ekomcbndy 
h!L-d tlioLiiR'ht uf tho aairi4^ tklne^i 
kud It patented, trild it, and wcrr ps"nf- 
itinir fr£>rtL it? TchOi many, aad to aay. 
'^eae unfortiinfitA dj|l n^^t knov/ wtiat 
to dp about thotr in-vcTitiorMJ. In n^rdej^ 
to pTptcftt and pirofit from them. Some 
thouffht elnfeMsrfltc working moJelfl 
'wer^ necesaary to aecyre a patent-^ 
thc3r Ldeii waan't "'worth 
mnchr'' They failed to Tncaiizo that a 
R-pod practical invention, pJnH pn^pt 
action in eeeurLnir a Patent, and locatine a buyer or a cnod marhet, 
have proved the eecreta of aucceBa for thouaanda of Inventora. 

Patent Guide Shows What To Do 

Our "Patent Guide for the InTcntm-"' atiawera manj ^mpok-tanl 
queetione corveernine PatenU that inventor® conwtantiy Mk. It tells 
what factfife detaila, drawings , aketehea, etc. are ueceasary to apply 
fnk- a Pal-Ent ^ how tp pr^tooC your invcntlun Uiroug-h du-ted! and wit- 
neseed dUoloavrc : how to do thia AT OKCE to aafeffuard your 
righta ; bow Patent Offlee Records ean be checked tn determine 
whether the invention is probahty patentable before filing feea need 
be paid] diacusaea coeta Involved and a practical way tbee4: can be 
paid as tlie application prn^rtfasea. It tfilla how loifac! ItivotiItit® si;- 
cured briaTioi».l bB-eltinif ; h<aw tnany simple- inventinns haive provnd 
Ur^ comsncTcin] ftpccc*kc« : how Patents covering iftiprnvements 
also can be profLtably utili?cd -and rnarkcted ; tells countleaa other 
facta of IntereetL 

Why You Need Expert Assistance 

The Patent Lawa were enacted for vour beneAt — to kivo yma pro- 
tection for the I'caliitrefl of ythur Jnventinm whwh avc Pnlcutable. But 
theae feature^ m u*t be ItK^llv ftOii Coho lady set forth in the form of 
"claims;'' Tbia phaae of the procedure is so comp]e!£ that the FaUmi 
Office advice* the InienLcir to tnRajre a com|vptrFit Registered latent 
Attorney- We maiptflln a large staFF — carefully trained 
regietered patent attnmeye expert deafEamen — estperi- 
enc[^d uearchsi^ — aervo ^oll. Wt have bc^ti iu- 

Ventora- ftiir mote than 2d yiiara, ^ 

Take First Step Now 

With the iPntent Guide you will recei^--e aleo l^ee a ""Rec- 
ord of Inyention” form which will enabie you at enco 
Rstnhiish the date of your Inventiohp b4^f[Kni■ y4>u Ale ychur 
Patent applicaiioii. !I^la et4!|3 c4nbc nothing yet may 
be vital to your succeas. Hotnember— in Patent Mattore, 

ACTION 14 important. Delay can be eoally, Mail the 
ccupon i\x an cnvcl^ips, or paste it on zl penny postcard 
NO W 4 

CLARfNOEA.O'BRIEN 

iGl Adanli Building 
WBEhlniten. D. C. 



ClAREME A.OB 



CLARENCE A. O^SRIEN 

jRapitferad Pofent Atforney 

1 G 1 Adoim Build I WaihJn giten^ D, C. 

Please send nie your 4fi-Paffe '"Patent Guide'” 
your apecially pretiharccl ""Record uf InventlDn'' 
1-’RJ3B. This request doea hvS obligate me. 



^jB-rair- 



and 

furm 



Addrfi^^ 



City 



State 

(Firpae -viTEiE uf print plalnly.J 



Get Expert Advice on HOW to 
PROTECT and SELL Your Invention 
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A GREAT FUTURE! 



Complete Aeronautical Engineering or Mas^ 
ter Aviation Mechanics training in the heart 



ol the Aircrait industry^ Graduates obtaining 

fed. 

Aviation'' s foremost school; estab- 



imm ediate employment No flying involvi 

Lost sch 

lished in 1929. Located on Grand 
Central Air Terminal. For full in- 
formation, address Dept PM-7, 




TfcnnicAL 



wRr«rfT 

tniTITUT# 



CIMNS CENTfill JIR lERHIHilt 
ELIIIEILE (IflS ENGELESJ CMif. 



lill Nin frElllin illKTHl'l PUT IllXIICIIIIfl tElllt ir lEIIPlikTICS 




U. S. Government Jobs 



START $1260 
TO $2100 
A YEAR 



HEN- 

WOMEN 



appqintmcnts 

fhccl 

Many ■appatnlnicnt'S- 
Dfich ye-or. 

3^ CivIE 
FRIE. 



f FRANKLIN 
INSTITUTE 

Dcp(. T 174 

^ RashesreiTj. Ntw Vgrk 
/ nentlem^?n^ Riiah to 
/ nip, FREE of chtirprc. 

^ ItE-t of U, ,S. Go^'-erii- 
^ iin‘-rit b3j^ paj’ J^^K5ll^c^np. 
^ inu FREE 32-pEige 

tiours, \vorlt, ViiLnliocL anti 
§?ivlive fi.JU iHiLrtLcMjIarflfiTi tio^v 
irt for (?Kfl ml nations. 



Mail Couporf 
Today — 
SURE 



/ Ka »!£>.. 



AcVlrei=s . 



SHOPMEN . . . FOREMEN 
Trqifi ==^= 



for the Job Ahead 

Tabe of the BKat iHrtd fCu' ftbperviKKn, ftwi;- 

racn, ^wisrn.t iarcme'.n, Rie^rl ntcmSenta. TtlJs IWWJ witl Ea- 
rhinje beeuiaEk! trf Uifii PnfqT:ii 2 n and the btisJiKsi 

Ai1d W yOiW :pr4:!!]^ikt ^iCnlLcy this knovrlediciE which 
will 3«>I1 fnr the-pn tK-Her jobs. Voit CllII do it 

OakKly, ijk yoUr apLirti- EJine :lL Eioodc, [lC mfKlr'r^tc COSt., 
L^vQii MoJffA tralciinii; [» eoaidcimd, inter- 

ertinc, pructEc.^]^ — Tvhat you Jtudy tuujiitht, yGii faq. utKon 
tOltltit'tOWj It waft built by eiiwriciic^ Eiietoni' rtip™ 
□net is iJiijfiJiE by eaTn/rirncicd Ahopin^;i. Write for QkLT free 
4!? boOlSlelp "hlodem Forum uuulii]?." It LelEj oi the 

ETiEKWHunlili^ji and fllviT-s Eiil| dot:^ils of OUf tJIJinint. U'b 
FKJ iti-. lilaiE Ibift Pd or writ$ 

LASALLE EXTENSraN UKIVERSITY 
A Correspondence Insiituiicn 

Dept, 7S4-HF, CHICaOO 




IfAPHf WELDIKC 



Jtnih ElBilrle Aff -Alld AtflCylfn? tf prtCEilcfcl Hlir^P- 
1'l.HEi joi.'s.l«Hl In 1 few ilierl. WMkI. No le^l-bOOtFi- 
Vlhi by iMwq. Fbness eqiiipmern. I.im twl- 

tl-oik, PaT-Aft«-GTndimLMi-riH]i, Ala&, MnL-aea In 
AillG^ Mtvi|niklir$, ('o]]lp|.iio >VotIc. .MhIijIi 
rhiLr]iLnt(r cEc. IlluiErutcd MLcrnLuru 
IriiBr WrLtft loitir. 

MIOHIGAN TRADE SCHOOL 

3?afl WwHlward. 



FREE 

(ATAIOG 



Regain Perfect Speech, If You 

STAMMER 



(i 

M BVLf-y ftiahiMftrcir B-lLould bni'ft Um; n!^w ^^7 p«f G booh 
m Its And L^orrCGSlOJk." Ke;Dt to BTtRioliiGrvrnF, 

ft deAirLbA3 T.lkii BQgjkD- T3Dit Ecw Lbo DcbciitlOG oorrec- 

S tJga Df sUnuitDrLns a-ud HtuttcrJik|£. [^iGibCKL aurcradullf tiiH'd 
W ElL Bfttfuo Tiudtuto f4>r 40 l^ELtA«aliiHi l?0l, l^dbEHrl Ur pTkii'^ 

BtrJars. Wrlto for full InhurmJUlcin. No obJlffatJou. BEnjAmln 
N. Dr fit. IJIS CJrrlG' TuWrr^ liidilBn-Bpa'Ilft. faulRiaa. 




100’ , Impravemant CuarpnlfOCl 

W'o 1]i]ilL3, -'rGHKilhfiii llii-j vucal urfjniH - — not 

! If -'ll i;.-, iiis/ f' i — bui ’Uy tu£irJauii:oljdly f«kibil ^i] 

-r rriliR. lUy i;i if t • i|j .rr^xn Vr j , _ , *ud J; 

PHliriirvr-r^ LO iOip-rDVr- AeiV .'^n^lSii^ Dr VujcP> 

*■* ' J Hre liir '.frilrn W--t Ij** 

3 /aim lAt Lt V yaii “ .p ' r i" ll"= vrilrr v:^j ii i“ "i! - . 

iurc rr=.L ::: isxiA'lin* ur !rr 1 =i[-|-rKi bij 

PERFECT VOICE INSTITUTE, Sludk S-13& 

G4 E. Luke St., Chiunn 



PHOTO-ENGRAVING 



TASQPS'^ IwMld'ii lafgekE bllilibin <■[ Cmnphlv FboU.EBfCnk.'ring 

PlinEi. Vf-i I'T-HlplT A'twipi.pi-?i, prLnttrlu, icudlei, eellcpTi. hsEh 
ubeoli U.4 LAdkVLdubii unch pr*ejilaa b4iLl equlpmnt, hnJ rive iJtnr- 
□u|1i tnuomf i± FbdkD-EnfTiYiDff Aniit PhnCuiTTiplicr, $f ritii- 

deKE3--ill it enr Imr cait! Cub Lr en yoFnluitj ef plECiirci) 
nrsrnfj wnrkii^ IvlEer p*Tt Irmr far pi'hpTf, pk- open faur dwuwill pif' 
Eoj; Unlj-Altl*. Jk.rnA|inrl^)iiTnel1 bvetErtli-nL Cph dr ttTTTII CitlJQEl Tret. 

THE AURDFTA SCHOOL DF FHOTD-ENG H A VINO 
Dflfll. PM-30 TiiiJpP' BlOO- Aurnro, M*. 



ARTISTS MAKE MOKEY 

Find Qfut ynur Sieuid Dam«^ 0 ^ 0 , ocmpaLiciit and 

addrwfl fCir Free Vocational Art Teat 

Ffdflral S'chogli, lfiCi» nSI Friitil Atatlr BVIm M|Hikfta|»at|pp nilfiiui 




16A 



POPULAR MECHANICS 













tars 9f JOBS OPBUMe op^ 

Machine Shop Mm in^J 



^IG 

DEMAND 

ElectricctI Engineers, Diesel and Air^onditioning Experts^ 
Build^, Contractors and Automobile Mechanics, too, have 
good chances for profit through BIG DEFENSE PROGRAM 



Now IS the time for every ambitious man to start in 
one of the Eelda which are oow opening up new jobs 
in industry. Get the facts needed from our world fa^- 
mous technical cyclopedias. Use the jiffy indei to find 
out what you need to know in a hurry* Shop fcrMM 
Ebould wdeome men who prepare themselFcs this 
wayp and todurtry right now is cm the lookout for 

^ed mm who know how. g Voltttlu !3 

ELECTRICITY 

Tlui furor KV«fit«p.tli 

nljr^U^ «lectjicltv fau Qv«r 3^KO [jT- 

uicc^^blllkdrBdG dl i LtuGtraAjaiis. 

DynajiL«tlTl«l4IG. 

r^O,t«lEv{i[Dd bD 4 raanyp tnamy 1 

etlier mbi^rta ikll eo've^T^r T*t>l A 

pilH wilv SIM^ Si«irt VII triflL 

AUTOMOBILE 
ENGINEERING 

6 Volumes 

Wbnbet ^ii art a. iD«zhBiijc or helper, 
e*jp?rt or vpprcntic«, auta avroir er 
drkvcf, ytM Vl-LU Aad gHat V;o]iie£d theflr 
AUlo tiMikff ( 1 ' 9 'tb tKliCijiHi) ‘nblcb Lcll you 
■tep by aLcp liciw I .0 dld^k dLSiiruLt 
pain. 2,^^ pogcti^ 2,000 JllyatratltHi#, 
HG-r^ne eii.ELfie 4 !i| faViGlinD nalortp Diopd. 

«iKj» {Deluded. Tvtal priea otOjf 
Sant vn liW- 

MIIUI1NG, ESnilUTING AHD COKlRAimNG 

9 Voli4)n«s 

Thl« nvwMlldon 
mtiMt 11 for any 

to a 

t.'dptrmctor, lAi'aJuAbLe 
to balli:!l«Hi. IVoof 
ipH, Guel squall anibi- 
tectJunil UfiiwiiiE gti 4 
4Galltii. GGt>lrpiLttuB+ 
piiln tlry pnil dOCOraV 
Im^ halting, buLlilLsR. 

MiulrMtdTiR. cooeretv 

fomtu, jLuiI EuauF nthoT ^ , . 

fltiblfcu wvIL ijQvmtL Tvtif prl» t2S,ll. taM an trial. 

HEATING —VENTILATING 

mCLUDING air-comditiokinq 

6 Volumes 

Qvtr 1,000 |UCB. BOD lUtlMtrutibfl*, 
co'T^r tfiia joddEtry In^lydLag 

IvtaUPI, vEDCvIftdng, Euulatliiir and 

BiiniJar inbiotta. Tvtal prtc* 1M W 

ENGINEERING 

\^Iumes SSUSSSl 



Dvet Z.SOO fkagtfl ptofuacly illnrirjbfd 
mmkz Dl-eacl. ibe nervi power, my 

UBdc-raBjind. L«ar« 

atnieUon vnd xvpiiitlaE tbli vmy>- Tvlvl 

|rf 1 «v S«t eti liialb 



MACHINE SHOP MEN 



Needed 

/vm 



LDiffii to »tD^ and nm aVnwGt 
■ nr kind vf maclilii«» IHAICC 
MORE MOREY |!OW| fvarnrfi? 
quEehiy HOW TO HO THIHOS 
which uDUDlfv tDkB y#ara of 
■tlldy anil pmctJcD* 

THESE S fire BOOKS dvw y?™ vtaLaja™ to qimlirr 

inr promoUosi In tbe methBuJtaS fitld- 

U a ■boi't^ecf iktlkcd Pun Idgbt DowGisdtUut tlieiv an llJixly to be 
IDOTV uad Kuare 194 ^ Jpbr opetL. Hero axE ^,W 0 paiea ^rlUi nearty 
3 l, 0 D 0 hLIuDtsuEjOfif whJcticaTEE- tool hulIsLei^ pattef fl fll Bkiajg,foUjMii-y 
wgrlc. mrcliaiiiCa] drawing, foegin^t u/ajctupcabop J^ructUxziJscl uloxi- 
aaHbebt, tundiTiJB bf OLbilf PQb}« 7 ta- Tbid Sbop 

rnucUoiv' flbould rikdorKd by fflabufactonra, anpeffutcndEDis 
niidforeibJtooYiwywliwpti,*p 4 w^bclLrvcwilltiyerkHY NMbajtLlcwh? 
iiKvtbEm bb BdvaiibdCbewrbjatralB «3 mcp- Witb apcbeei: wc ^]l 
indude a big btcidn of peoxIy £dD pageG with 247 orfgiiii-Rl atop 
tJck£U Abd 1,2401 LLuitrallciQB wEJiib aiiDiP «tcp by hw to Kt up 

n.nt i ihiD almgat any Und -af a. iob^ Tb»e aivln nddilkOO totlic B big 
bpobB jriat 4 Ufd atiovc:, Toivf prJe# *nlf SU.U, Saiit on LKaL 

Conswiting Service Included 

A year’B coEwultJiiii cfrlilL^Hioi v-nh ouf ebisliitfira win now bo glYWi 
to aucJi buy^ ol Kuy K-t of U\4 b& baotiH wJtliojI «xCn chiunKa, 

ANY SET SNiPPED FREE! 

f&T ah you Bood do ta Rst a nt or "Modern 

anon Prav'MDe" B voljinefl pliu bladcr, "AppLIod niorirldLy''' JO 

T 0 |l|tii« “AulomnbUs liUKtnwi'li^'' Vt>LulCi*fl, “BuIIiUJII. Efltl- 
mftTLbf! and rontractlnfi” 0 voSLUiififl> “IlBaUiiK-Ventllal[iiJf" 4 
Tofumc" "Dlenel near lug C yoIujiion, hir -tJtA^cdbaUoa la 
tb ‘ipjid kb the cmiikon bolo^Tl'be bookfl wUl be eeat projnpUy. You 
PIT if^e deliver]/ cImrKtai only. Keep tbem Inr 10 diva. Ifjidt 

Hiljaed eend cbem bael!. and vim wUl ciwn tiA bOLblnr. ir eatlalled. 
Hbd finlv 32 -OU lu IP darfl and Lbeb a Rintitlii until tJit niLal 

pfLee known h smkd. Tlaero h im nUMbar oMIgntlou. 

A purlcan -r*chiil«1 Svclaty^ P ubltihan^Hbni * Elud v CMinaa 

priueJ jt Bath Gtnatr llllfieli, .bilV 

^•^C^upon itrinES pny mmt FITf F f AT Jf;r«fn/irg/iAi7^n 

I AMERICAN TECHNICAL SOCIETY, XBU j 

I pra^HJ 111 SBlfi atireet, ChiClf^. | 1 |ln«il. | 

I acud Iek- 10 daya fiM- UAO tbf cyckQpedJa. which E Uit b«r«r j 

t 



1 ^ rwiui Iibw 

I ^rill POT the defivery charge only and II fully eatLiSeil will 
aijnd y^m ¥ 2.00 Ea 10 days and tb^n gi.OO a monlll until the 

t 0 «yl prlw of..,.,.* i* I 

book! In 10 daya I will OfrS you pflUdiaB. YmJ tK tO Inciode 
n. year'a CbDOuLtlng privilcBdri wLlh fOUP tnfin,e*M wJtbgnI 
cxtzm charae. 



Njirm€, 



JttMsBU - 



S rii^ - ^ , . * - . - I 

FlfliJii- A hitcar ititlec e*»i ■ wii^ifa n own* aJJte#H « | 

tflpAer^r ud at 1 -mI «i" ImaJa—a lima u a fWwr™«, J 



JULY, 1041 
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UHwy 

^TTJt !te^ ShtiBl P*®i- 

Fi^ ii-v^ ^^7^ ammrr B5 Jb3tt Siscgarf 



Know Electricity as Experts 

Know It— and Get an Expert’s Pay! 

^Tia4 bImiji yo!.ir miim? who Ip n*fii t-dtljiT" KurtU' ftftt rise man 
who Ip ^’oot™tf:r| rn Ki-4t^-r>d fltlPI your loll iliomiltgnijr — pni?^ 

Tfl do Ju5b this iliuiJfliiiEjda of Jiii'n 



K iLhF! yaiin=^lf fcif- JoTj^i] jibssid. 
avc uBcd 

The Cro£t Library o£ 
Practical Electricity 

Tlii CML l.ltilhirT \m m cnm^iU bi«ritki3 ■nJwn.lut. U ^ pnrLl«*^n 

^j!--nhrj dI ahirE-alnT-B nipgnino *- -m nnriri. m il ii nrLuhll^^ Il !■ Erp_ni 

ru¥4r tf) riiT#i «iLh lh« ^ hiiEiJ-IUv}l^l farbi ynlJ WUt thfil tw 

b*Fiiin£v- run tYi^T uJn-i4anJ rf. jtl m- nwiiJ. k (I'-F “ i;!'* il-Uj ffda 

nf bi!.OflO bl|htr iiwErinJ irnrkan biiiJ ruii>E4^3i. IVil* ii'DII IM EbazfH 

Trwt in knair hlmuL isa^irf. ^anBEDturi. ■i'mnlii/+>. i-vnlii'ilflEyMj ^ud^nniiicm, 
rirraibi. twlk-rbtcuiim Jirtiibuliinn iTPCarai — 4|4 vI'I'-bI- lll■>-|ll|!W i i^l, *riwi- t-ipa-- 
ILlUfiiiiihllBH ]□ Ici ]jIiu 4 — Lhlc anw-l LlSiPri>E-iHl *rfqh.>di «l I vki at— liiiiiEK mni\ 

lu&p ‘rA«rik. >4^. — En 4 d ■. r^uspl-itr ^b. JEnm. 4i[liiiuliiiM Ui (u ■■ijiiitutu;iii. 

« T«4ume«, XlSS pagea — Kew ]»w prl«« 
No morter do wit — Easy pajrmciita 

FUI ju nEUl liJkill LliO c'taujiKin jiLiidiciL oml ir*' *ai ocnJ yuu. Eli# #IiL|im ui a^vmtO 

Tot !#■ ^f-V EiominnEirm nn ApproTmE. W* ti^'ha oH Llw ri«k— '-r"l iiWiiMnia p^ olrllpi^ 
Inft. ir lymdfrrN# In ‘vCo^j [li# bmjhi. Hn>I VI.W io Icn •fnL« nnil fcl'# li<.lhiiro oL thp rj.14 
u[ #3M* tDt»tLl.L i^n4 Ell# nupoa nt- Lbt L'[Hik:i ti>T 

r- 

I 



EXAMINATION COUPON 

M^HAW-iflLI. BOOK CD., 31f W. 43nd St., H*W Vorlf. H, Y. 

I^mj M C-Dt- Ltn. di.pii' -fumbDi.Li&n -qn a^P^Ti-Enl l>i» ].Jhriqrv qT 1‘jvLk-ol 

ElOrtrlrlkiJ'. ]l HlUoEliir^ E irilL OEriJ >*pi il H Ln in^ do¥# AanrtUy 

until Llw prlco ic/tLa.AlHi pi.iJ. IF nnl. ^oiLLjiHJ. I wi\\ IClUFfi qh# h.>.ki fiuliiud. 
(T* Irnurt pr«nEDl ^If nwvt wfifei plilnlv ind im hq. pu Upan-i^ 

K-hbry 1 ■ T ■ ■ ■ , ■ ■ ... r. . 1 E r + ^ ‘ - 

[[oiiii addr«H 

ClkT* aad Sba-LiE-. 

ftMFiM.,... . .- .. -r 

N'4Lmo oF Cq.n'itnn.K ... 



Hg. 





Start yOur t Joining now for a permanent 
career— -a profitable future— in the indu^trj' 
[hat appeals ro you niosc. Enter that induitry 
as u PJiistEL's Specialist— ih rough training at 
PWc5 ITL 

IN MANY INDUSTRIES 

qifjicplfqnts. autos, (urniiufe, radiOp packkijiiri— 
Jinq-of AiHfrkpn ifhliHcry-aec iocfc-JisFiip. 
ihtir uiEi E>f pJaitici, Men traintH in Plasrics urc coa- 

k.t:inllji' dEV4:S[i|?injg nd.'Vir nppJ icjtickoi, CTfiiEin^ ncvr 
fif iikduilry. 

roy CAN TRAIN NOW 

Yoif cen Irciiii in Plall-lct ob |-liv indvilry-Eypr ihapf hhJ 
cf Fiaalki iTJ-^-ar .irerl in faur own hoiMfl 
imrivdivrilf’. Thn cawpm arc- CDmpriEhaiifjva- eod prOjClIi- 
rai. il yau arc intc-rcilcd in Ipr- Ihii Ndw Biid fol-- 

crnalrng frails kweif* fee conpItU ihfOrfnctpOn to 




ffet ittto ffoo</ Panina 

AUTO BODYWFENDER WORK 



Dkir dErnfin.Q[l for Auta^ltridiy-Tftai.^ «perta, 
.atjut iTiiinine n04’ apaxe time At home tot 
EOiXl PAF WOlfK. ftaelLOiiL ohap c-xpcTiaiLca Jn- 
C.ludnd_ t).K.t._ TTJLlabnp eq^i-v^ra okBLat vrDrk> 
wiAldlnir. pAkntir*-, ai<^. I’ffRK. pltkavrikE-Dl nerv- 
let’— wJLt tiJtiriv.' j-DU how to *(Art iJWIl 
eh-op. BrhifRt L.'.E.3r Tmi-ntUx b. Liur^c nu- 
iLonaJ OE-j^AJLlcAtlort ffkuod^d ii£T. 

IT rife T i&d Sy J'or F rre Far.I±^—S>ii> 0|kl^|:xii Ion 

* wvrs"S7* UTILITIES ENGINEERING INSTJIUTE 




1314 BE-idHi JivmiMi 



P^ptr M-7. 



ChltCA^r INlnaUi- 




TRIAL LESSON IN 

• DRAFTING 



MqiTT- (tqmJ Jotwi iiiiW Lli J>niJ(lDiE. I L-Xm AT 
HOh]!': l!Ti BTli^ TtIDO (nr :Y1 niir Cfabi!H|tn ^rhool’K 
nrnsn?nril for FRRE TRIAL l.l'.S^OK and 
Jhlw oaAJ.' tn team aoa pft a Koad JhhIj. 

chicacld Technical cdllegc 

N-303 Y^h. mdg,, a-WC' i. Witfi- AV*., ehl-japB, iti. 







-MECHANICS 
& WELDERS 



MrrtiDfil-n. Jitii] TiVcIden pri:i Lit bl[F 
t.^a^Lph!Ef cc#jrxi!i. 2 =\ Ai^fi nnit neNtJlifli ?ir7'l.d.» 
Lor, tiodr Bmi fumJar bompiii fc, :^j)T;iy 
pbinLlsif and muiil aiLlbkChi;. ' 

if Iff KTAilltalLuti ^ilAh. S]}4^lll [HW raEcS. 
lili Jilp i.i>l^. 

IHICMiOaN TRaU'C 
3?da Woudwanf Aw. Detroit. Mlrtl. 



FREE 

» P*6£ 

CATMOG 



PM GmiATEt 



SlCCEEl^ 



,A-pw^0tdk«knhlp4N^ AprTT>«#d P-p-ir AmJ. tuMiit 
ik!fU>*YWRow« Phriw 

r^»Arut>M ULS- H«I« 

ApnrqTod CAtAH. ttflSlflCa Alipcri. S«f b ikrt* 

MHl»n4nLA.n»dk^E:^ ]>wb 

0 . Alr^ E«i» wd QmM Ai- 7 a* -a DAdM. 

CMnlJCM. blAvnonk rUL A P D ^ ^(1^ ROdsf^ Ph. 



PITTSBURGH IHSmUTE 

» aerokautics 



a^g» l 



5 ^ 



LITTLE BLUE BOOKS 



pcLBicard lor niir free- e«iftioettc. 

^nif».^9D.ud.u ul barRolny. 

HAlOEMAH-JULIVS CALologur OMot.r 

b**u Mrl4». QP^AitP. KAKI»a,B 



8IQ BUSINESS AT HOME Wilh New Gteutlcu DOUeHNUT 

Tfo l-niw cniLULloFittl new kind, of faDd burdr^nBl .^^rt In y^aJr kLEctiea.. 
Lvrik ■wiLhmiL prdvhiinix ^LioyhC'nw li-lfr -dahlv pinni* ptiMlbla e^cn In 
wnialL tOTynn. ncnkt B,Ti 4 pril #.inm:CliiH <.;Kk:jh»FLE^9 DClLTCIENUT-Jf, W* 
iupj>Ly cciulpm-rnL and planT. K.Lut+* ftW pt]i4«iara 

NOW for spccbDl quick •junlnx cUcx. Sp#n<J rp 

bKPWH Me*R¥ CO, . 430 ii«. MSctiigkn Av.. V-147, Gb Imv>»i HI- 




THIS VALUABLE BUOK 



•iRtS 



LEARN CARTOONING 
AT HaiEe IN SPARE TIME 

Bttndi far thii PRK^boOi^OPBIatlibii mpniivmiilioic 
iJiM, eNTtwHiiBC atuHa, idem CMnuuk mmJkLnJi, ]||4 
tokEiiusi Ituyurf. luk'l eitliDr T«l(Lkibla- infonBAtkiD. 
Rwl nbaut Um EriOBCv-himJfldf 4PF7f.Kii.unitivi m 
Of ibfr Inirit fuciimtiiia of nU pnifoujoiu — r 
OARTLXJ.-iilMO, WLtb thilivlMwtlrt wi^will iisdudn 
IS CHiBpIcit* tkCirtfaUD dMccLtdac iUjt Nuy in 

Ey.Rft4iinJnt bbd bx^Bibini: our now MarLaoDita 
-iif laHtTuclioo. 1i>'o tUL ilImj- uU you b<pw 
tMt Bf<t Uvg Cp.rt<nnoii.lja' Eicbui#* iMoiet Flndcc 
FREE of Nitn. ermt, Thb Bauiinir dbTiC« MEunlly 
N#L[^ or^lv tKV<|. oriffiont* humoroLU kJou. iSoHl 
uisiae- nb oaicc &ntl iLi 4 ^qn.ESiHL hc^ 

CARTOONlSnS* EXCHAHQE 

DapL «7. MHunl Hill, aniHi 
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fpEGPEg IH 



tN6 iNEtiR IHGis brOflr|cna[Jlil?. HT3* 
L H uton MJjfl mlilci? ndlo, Befvicmc. 

I ■ ■ ■ iiTicl SinfM UlfurrntJti? tail£^ 

T ■ tiiumugJily. i8 wista 
iIf[il to t.htM jow"' eoiUtso rtfllo work, flcbool 

All oijKoaesltiw.CiKiiUH? , . 

.titute, Ada St., Valparaiso, Ind. 



Newest Patent Bo*k Wow Ready 

fr^ah from ihc pinesB — this NE^' 
FREE BOOK— pcirktfd anJ jamnicd with ihe hitest fa^clis 
sibout ps^Mits^ invent iotis and the modem invent iirx market 
» , ^ . newly written, rewly publislietJ and capyrighted+ difr 
dosing the latest developments in modem patent practice* 
LiVarit a£ioul ffe/rtnnd f^tr itipeitiifjn.s, fioi® 

ifioiJem fnpi?ii(i(rais are how your pirteill pro- 

fert# yf^Uf fads about and ih^ nioJem 

of mcrchandisim^ neie depiee*^ etc- 
Book contains latest information cm patent? every 
inventor should have. 

RE4tUEST YOUR FREE COPY ^OW 

The demand for thianew free book is ko greal that our 
first printing I* i^ctlng fa»l- Send ns your request 
today and wc will arranfie to mail you copy of hook 
"*Eow To Protect Your Invention'^ at once. Takt? no 
action about your invention until you receive and read 
tliis new book: InU act at once in filling out lU eoti- 
pon helow and mailing it to us for your FREE oopy. 

take first step 

By all raeajts make an accurate, dated record 
of your invention on the “Invention Uecord 
form yoti receive with our FREE BOOK and 
mail it to US immediately ^ 

This form, sent free, will ennhle you to establish the 
dale of your irvenlioii should need for thi? evidence 
arise. This step costs you absolutely rmthing, yet it 
may be vital to your success. 

OUR SERVICES TO YOU 

Ai Patent Attomej'a before U- E. Patent Office, 

wi are csp(<?ia3ly eauipprd. by trainiTip t» handle y-mr pale tit 
enje with sis ill. Ui&p^iiEhn™, tymnetenco pnd uramptpi^ift^ 

We Hxe Ifwated rifftit \ivrc Sn Vl^ftshinitlon — ^we mate per- 
Btmai tails at the Patent Office, and wp irive par^nnsl 
slicntisiiTi u> ytjur indiviJias] caecr 

ScTid coupon at once requcstini; our BOOK and 
INVENTION RECORD form— both freo—know hnw 
lW Patent Laws protect you. and what steps to take 
to secure patent protection and sell your invcotioji. 

IHcMORKaW & BCR [HAN 

AcfliilMpd PbImiI Atiarnej^i 

13S'L Barriaier Building Woshington, D. C- 



GET 

NEW FIIEE 
INVCHTIOH 



HteOIID 



McMORROW & BERMAN 



ETeilsItffil Fflkut AilamCifs U. 3. Olflie 

134-L SifTlit^r OuildlnB WBililnnt&f». D. C, 

i^Ei'lnici'^^nrTMfvv l'’Hl;rl5 bbu-k, ''HOW TO PRO-TT^t^ 
YOUU INVENTION" and ^'Invention HetorH fomi 
ilI urn’r. I undtn^iMiiLl that fhi* i-eiiucst dow uot- 
^lhlltstc me. 



■NiLin-t^.. 



f fi rc-Tif' *^r 



SiMlr.. 

nsimr 



TRI-STATE^OJJLi£& 



Coi^rsea In Civil, Elec- 
irleab Mtschanicfil^ 

Chemicul. Aoi\>iiaut]eflli. Radio Enpl- 
neGrine. Ths Mechanical courage In- 
ctudte T>iEJ5tl EnELnctrln.^, Air Con- 
dltlonlns B-nd HefriEoratiou. Essen- 
tlftlH of en^ineerinif training Snclud- 
cd and noti-tsaeniiata elSniinatea* 
B S Degree- Eor ELmbltioue, earnest 
students. Special Preparatorj' I>t- 
partment for IhoHe who lack rc- 
UUired h^gb sichool work, Oradufttcft 



eqmptte auceefisfully with thflse of 
4-yL^av nchooift. Coucaea also In Bual’- 
ne^H AdminiHlratlwu and A^^count- 
tiig. Also ?boTl diploma eouraea (36 
weeks) In Surveying^ DrnfOog. iStu- 
denta from all parla of tho world. 
Tuition, living costa low. Enter 'iep- 
tember^ January, March, June^ &Sth 
year, ^rite for catalogi. 

All COLLEGE AHCOUI, INIS. 



gAl WAY _ 



IF PASSENGER TRAFFIC INSPECTOR 



ff'- 






Or^dunSi^ pus wTi 4o BUMli £ 

ipqHfH 44 £jrtKbLl«ii«d 3M3S ^ 

'i k jordaril BiiAlrtWl ~f riSF«il*l* |TVi|il|Jtn, Phr.; ^Rf?. Buifflt*. W. Vm 



OW ft&m*-f4Rtir IrmlnW Dtmgmrm yc^i . 

Jn^pwliiiE jalb Itk ifkarpnrWlkiAB 

«nJnnb*n -of mdJbd ItdhJki*. bln>T fnlkd 
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^ ^Plants Grow in Metal Ends of Coffee Table 




Scrub Pail Has a Drawer at Its Base 











Hold Brush and Soap 



Brush, soap and cloths 
used for scrubbing arc 
stored convenLently in a 
drawer built into the base 
of a pail now on the market. 
Fitting snugly so it will not 
slide out accidentally,i the 
drawer has a small ^ 
on the front for puHin^ 
out It may be removea 
entirely from the pail and 
placed on the floor and used as a tray if desired. 
The pail is large^ strong and has a stiu'dy handle. 



Plants growing in its end sec- 
tions add to the attractiveness of a 
Coffee table of handsome "period” 
design. The trays at the ends will 
accommodate jars of flowers or 
they can be flUed with soil to grow 
plants. Since the trays are made 
of metal, the plants or flowers can 
be watered without fear of harm- 



ig the table or rugs. 



mg me ie 

Adjustable Shade Holder 
Changes Style of Lamp 



ESquipped with a sliding shade 
holder, a new fluorescent floor 
lamp may be adjusted readily to 

serve as a bridge lamp, The shade 
can be set at any angle between 
the two extreme positions. To 
release the shade holder for 
changing the anglcp it is necessary 
only to loosen a thumbscrew. 




WHERE-T0-BUY4T IWDEX 

l-dblB wirh p^nt troyi> 

Cg., tcffi M'ltL, 

Cvmbincilian ftoor-briilpfl (iinifi 

Oencwal MimiLi. ItUl. 

Scrub finki wilh ffrawsr 

T. LeadetgciiQ* Murt, enicai* 
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WANTS MORE yH[QlHTIIA1HIII HEN 






N 

U.S.CDV'T. 

AOPnavEP 



..lawilEi Trnlfiril & 1 *>nhjnlcs. Arriinninlr^r 

TnKmL-^h»i id I'lC ■ 1 ir|f»nTl^ ■ ■ . h*th l pnart. 

Th:^ GO^VERNrtFWT At*FHOVEfl 5 CHCH 3 L W'.iriLf. tff 

V ki L uiri With mor- III V'S lalli*p= 

■ ■■i.Ie'iI ial |>TMr|>'J rmjr imiiu I':it Illi'Slini! J^UPUhT 
Ell 111:; lb A'iJjlUE>n !1 i Ji-ii I .irurt E-LiUrH^ . . ■ 

* PRf>FE^&lQlMAL FLIGHT TRAlNIHG 

• aeronautical ENGINELRlNi^ 

- ALULINL H^AINTENANCE ryiCCHANICS 

KOVr' f^TilJn TiaiE TCK T|t-^IKISC. Com^ 

I It LIp.»m>|ti ■ . ■ like schc-^S 5 |i*' 

ik Ill'll] or Avlntirin. \\\ uftLn r-iwi ■ ■ = 

I,^k Oir- P*lii; rmi'-i;t m 1*111 . 1.^-1 hi- r.^hi lUU LCHI 

I^B III loL-nlfiM! m.-iiPiiilili- WRITE TO pay l«p £am- 
Jilrti:: ill^ar 4 llbll<]ri- 

LINCOLN AERONAimCAL INSTITUTE 

5 fl 7 Alrcj-all ftuUdln-s Onculnr Kcbraika 



CARTOONS! 

S*»«5 



TltEf?E^S 
MONEY 
IN 

■RWT- AETRKB Prill tHirh jam NOW la ■CllB^TE OHiaibrAL 
CAn’rOOrrH ■■E liam# Uiifc !?aa BELLI OUEH 
K Uiiant ahii #nr tSt llluitratfeiM. All ...... 

SnJ ihtl qJdriir Jar /rM dtMlUr 

RATE Bl RNS school. S tLriJe Mp gPB 3P3, CLEVELAWO. QHIP 

R ' 



ENGINEERING 



DESPCE IN 

rwo TSARS 



J1 a DecrcB eoitrsea in cosliiEtrDiff] CKII, CtiiHi. 

irtchinucp]. Hid In nr AOTOniiuLJciL J jr. ^Indi. Diuflliiiif. Ap- 
PTiwcd bi CiT-Ll Ai/Wiantici par LJcJ [Mllnn iB FJlOl 

VrakiHiE Projcfuna^ T.siirj;* inHLiNiiiJil ewtor. Prun coPFWiwjtb- 
hLtll dllFE'O. liiitll tpird. IF dflllird- Lon" lullhan. KutOf 

S 7 I E. WsshisifllfiB Bl-yJ.p Fwt WnyiiBp tid. 



iMmANA TECHNICAL COLitGE 



Increased 

production 




means more 

Jobs for MACHINISTS 

and bigger pay lor men who know their work 

ThSft !iomc-AtudF coutue Klvea you tbe prontical ficta on 
mrKLern mJ^.eil^i^lea| up-to-ilate tnethode, you TT«d U advance 
Lti nmcKine atiOy work. Take Adi/antaRE of the other man b 
^ xpEricTice as found in. books, to Bolve your problirmiii 
IticreoBE yOiir efficion-ej'i wLih 

The AMERICAN 
MACHINISTS' LIBRARY 

B vklu mat— 21KB pasti — Mlnstraliiiiti 
(A «Bmblnnd liwma-ltuily couna and raNranc* hbrA^vh 

Thin IJlsrJury Of mac hSiM; Jihtm practiefl -wim wrl tlntl ful- medcul innn, 
Ii you thr- moiluHlg for nferv tJad o[ raiinhrnw Hkoci wq^l 

U lilHy CKCmitn.H tathff-L tlrllli. unci oditf WiWUlrur iodII and lh#lr 
UDcrjicicjiL autuTniUlr Bcraw miicklnrtL fti.M.'ftHlfl and [cedH. i^i^nr defllKn 
ivM producuoii, JliB and jmuuna, puncli Anrt die i^'Cirlt. ^irra^ 

ifiK. e<c. IdaLnLr vrrUicjk — roirpl^cly IlLiiHliTEUEdi — the heiJt IcJad 

oF UBip to the FoacliliiD tihop iiiaii w&o Ui- ^dviinM nLioNclF. 

Mo inBnav dewn — ^pacLal pfica — aafy paymantt. 

r YfAmT'^Tiol^ 15 ()upo~n i 

I MCGRAW-HlLL BOOK CD., JJO W. 43nd Sl.p N«w Vark j 

I PriiAl- Tn** fi’sr i«ib dnyp'' ™»hh1iiiLkiia the Am^rl-^-iO HhthlblltV I 

I ULlprari'. IT hn^I F-^ mr^^oTV I will himieI you AL.SO Lo lO min 

i IiQ.OhI meti^hlv ;Iji-lLI liie npleo oE SII^-JOJh tiiSd. If ™1 - • 
I I i*ILl Pfl-ium Ih-p iKkUcA TMUtTiaNL. <T& irtinfi- preinpa: ■tii-pariDnE ■ 

I mite pLilflljP led fill in linei.j I 

I iirabie ■ I 

I XJltrt.'LE. ...- .! - JI, .... .. .. 

I City fln'l FSciLLl'- - . 

I poanlmi “ ■ I 

I^JiatiLE or COmfiiiiiy ^ , r ■ .FM-'T'di ^ 

5!fl^ yow Bffw ft in Fo^pi^laT Af^thanicaf 




Mail -coupon iPtlay f-or cJeiitlls of my "Pay-AJter-Cnidu- 
aLian Pian" ... a plan, wliich Eiolp^ you b^ei fn.i3ioU$ Coyuc 
trniuLiig NOW c v[^u t hou eb y-ou don't h-uv? a lot of raone^ 
r . Ihcn tuk« tJ mnntliB to complete small im:int1i1>| tui^ 
tion payment ditiirtLiLi^ 5 mantliB uFt-cx you begin traJnins 
or fiCl davs aFt^r vour 12 weeks' LrainiuE period Sa ot'or. 
Coupon ^IL atHO OflnB you full particuiats on tlic matly 
planB 1 have to lidp A I tll^W ahead. 



12 WEEKS’ 

'^tearn-by- Doing" Training 
Right Here in Coyne Shops 

It’s qiJlc|t| CQiy to |Enm lELeetriCi ty In Coyn^'i bLjj aliDM. 
Practical CdvAe It-Jitniiitf ptcpor™ van. Cpr a rtjjl Job in 
l£ 3 cettidty . . . tin gitmt fu;Ld d( OtKpatiualty . At Coyne yrm 
Lcarn-t>y-DuloA . - - feali iuEl-Blrcd rlcrtrical ibaetiincry 
□lul ccpuipniEiit gencratOF^, d>itanina, uUEa IgnitiOii, 

tranaEarmenu ctc.> — OOt by CDrreJiMinden.ce— Lu t by *c^»l 
practical work* Firnt. nu cciJCtL irttnictor tell* yisu ln(i'W 
to do n joflri liwft he abowi yoa liow; ihcn. you Jo the Job 
ynurtelf. l^eC 4 ‘i>NC thia la the ciuy,. nalnriil e& learn., you 

don't need previauj elpeiioacc C^r ad^ftn-c-ed i.idilCH[IOn. 




EARN WHILE LEARNING 

Job Help After Graduetion 

M.-uiynntbitmUff rnirt-tiine WOtk 

Ed L'il^P tint wit Is |ivdTi[iex]hL' 0 ^a 'yhlle tr,nn.»- 
lnj[ fer b-L£ opiiafi-iiniElea in 1 L 1 eclric£l>'. 

3 f you Firi!tE thia [inrt>tiir 1 e w.'urk. my r-rn- 
phjymi'nt Maruuitii' Will help ynLl set it. 

Altm, lireckmc cmployincnt tor^lce *f- 
ler graduarlDnj 

GET MY story-free; 

Mai| □miEKid NOW for my BTC, FRIiG 
LlOQK ciiUed GleC tf Icity — GaleWni^ lO 
OfipOFtTIFiityL” Tt'a- iSLiA-kcd with FiWtj -aticl 
[ilctii.rai □! HlUdCrtES at WfirlE Sn my big 
nhnp*. rih IChL yuU .Thant my " Pay- After- 
C-raduatl-ni'n Flaa" Jlld Dthcr pUttsr ta help 
von act now To MAtlEsiURE YOli 
GET MV PftEriENT GENEftOTrS 
OFFPiltl Scfidinjr t^jr tliSa IjiteieJtLnB, free 
bwlc can Ik your Arac hkd. becp ti> iiN-cera 
In EkcLririty. Maii thO com pun today. 

H. C. t£iA^IS. PreaJdenl 

COYNE ELECTRICAL SCHOOL 

Sno Paidln. tl., B*pl. fll'IA. III. 



MIIL THIS COUPON NOW 



il C I EWIS. Pfd^lsdnrst. 

C OYNE tl-HGTRiC.AL SGHIJOl . 

5*1V b. fouLinu Si,. tJept. Ul- 7 J,f-mciiAo* IB- 

THarSir: HitUL: n-ud mS VOVr PEG, FRl'^l^' 

■way lu ili'i-partiirTsly ’' und nJ] Fairl.>i: [ilwaiE >'™r Vay-^A^er- 
Ci'iiduatlDu''’ l-'lan aisd uIImF tu lielp Fi-U^-w ]i'C\ MhGuiJ- 
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ITTV .... ST.^'lE 
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!iN industry TODAY! 



On 0 yaar apaclaftzad CHCrWEEItlNQ CMtr«« 
PREPARES YOU for a LIFETIME CAREER. 




, T*cJhilcJRit 

I FlUfl the lur - 
«atQMdlw 
testorsi In- 
r specLors; Alrw 
cnUtTHiHlerBfc 
' ndJn ut J lo- 
pitn-m^ht Dpcn^lsHatB Id 
putrt iiTDdKLCtloh Rail pir~ 
craft bdiutrlH. 





men aow . . . ePKC^lALiarf . . * m 
tfisi u tJicv <Ha be i ml a eJ. 
CtrUi'ltrf Tflcbnl^Jpn* Tr«ip*J ti* 
OHf VUII. Cb.O<HK9 A WOOHDl tEin» 
! lecbaLCai CutltHi, lit- 

„ jEUiXKrinr, UMKlETj MMI ftrtlUll 

■fiinp pnirtlnr d^oktuud mea 



FrapU^vga 
tas xty ]o4jc 
niqd UDpnisa- 
leled opi>orw 

Id 

MaouEutu^ 

iDfti instRllatlnEi. 8 vpcrv 1 - 
^ua. CnmEUDBlcRLloti 

IMver Ptwta, Mea arid 

Bcscvcli. 

llljEklF flpe^ 

<d*fl*edxctb- 

Dlijal tralMhjj 
la nscUl IMh 
nation ud 
Htmctiiral 
deal in {inaliflRS far 

CLVLT BEfTll 2|9 UHl ley PTD' 
dOjOtJOD ]OlM. 



kp-to-^ryntLnutjT! itt 

cludUUf euuijeeiinr, 

■fiinp l^fne — 

bdm^ dotHff anlr ;l 2 moDthfll 
FMJf WMfU roll tXAHIff K«H 
proQt fautltirtloJI. 3isBdfr fot yiyua.. 
odm rinedai syamni or jHit-tlm? worJ;« 
tadent !«&■«, *ncl '"In flertios” Fd- 
Id i4iiAiiaed appUcuLtsL 
miM JDHMrtM PMii Fwf ^‘CuiMr 
BTjHdlni" toUA nowtd flad jcur plfL» 
In npiiuv cipRDdlDi A-meiiaD lodao' 
tries. Sl3gwsBfd3lEv^*rtiAEiis^ M.B.O.J-J, 
"Etm Pirt EipPTiHP'" JLQi] 
Btad^nt l^n PUn. 

MRil eoDUOD TO- 
DAY end tesni huw 
to bpild YDUB 
Id OKlS 

TTEAJL^ 

01 Fi Ds^vAAA IVD 



MiLwnuw-CC 

CCHml «F ENlSIHEERI 

yf ^hgif‘ 2 ltrhnuA 




r WlthcTOt i^bUflOttoo fleikd FUEE BfH-1 '’CAhMf BtUJdlns" lUaQ ! 
\ toil me bow to bownM mi 1 


1 □ Mkmh T^lmlclin 0 fmt^ 
\ □ Ehciim IidinlGtBn njrH) 

1 □ WiUJni TietailiiiR IIymi) 
1 P i3trtMc*l f 
1 DtffM 2 mn STBin;} 


D WAldlnrOwbrtlmiTftia^ ! 

□ JUicrill W>ldH- 111 imnltq) 1 

□ UHtvf riKiiktan # rmnBn) | 

□ £^PMl£up«rTi*l^S4vdefiE Lhu I 

□ ^In Sbty^b'' Fdhrailn | 

A|^ 1 


1 Xftinp 




P 


j ntv 


KtJd-A \ i 
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£JtltN A 



DEGREE 



AT HOME 



Fr4tn A Oiirtarnf InlEitulloii ol Hiihir LlHnlnC 

EmpfOfPn Mmm Dam And Cnlleaa firarfiivtai WIHl DaOtHi 
■* Dili*! EaUTHi In Aj4o 1 fldmm: PliDiwiphii ELIm|bia; FWtIk; H4*1lhj 

M^koT J-urkprwSinni;; FiyckJi^^ S^kx^ocf; Phj,^\ Cirnn^T: ~ ~ 

Mrann. Thniluot, Laa-; DiMinAa Tulnlu#' Ah 



CiamkAcT; OaAijfy. IViL 
X; ilCabkiM] AfelcalELA‘a. 



£ Nd] ^^E£U!S'GL ElncU-laL CJtL£, UKhank^L DtimlLiiif , Ari^Lteitiij-^. AtiEairmUTo, 
f^bMoir DmhL Aannuulilnh Hailia. HlroaLunL l■I^lilt^iuT RlchHOTr PklivlHiUD. Ulii- 
Jnii klia-liiH. n^rlcKHlkiii. Afa- C^^lliboaqL tZk^aUi^ r^inidn kOGH. Clurtn^ 



|lhljilfTlw-**iiia w 4 t dfWMio E^Wwo j jP^II ftjar HR n RaoA. Chkaa* 





A^Maj¥Ai/ri£S 



Qrt th* tni** idvoiiTArw ftf 
EI'An'rAN''H aupiriw tiriEi- 
Irf c^huLjKTDCfit Iwr your 

ayn-wiiifiLl eAHUtr in pvpitUwi. Approwd by U- S. 

*A7S.05d ■spuialon prn^rmrp pnAirt 
BPAHTAN -cpqie ef U 1 « -mait modmi atTil ^mplRle 
iciMKiLi I LA hLuJ kD fiurllLUH «I14 ^Inlrc- 
■ciMiJim-. S< PfeTHJan Alri>lAriK. Iiieal Rkmaft 
«fi|knc#-HM:^ pHcUca fleLitir 1n.>- 

^riment TA£haEelui DipurtniHit wltb SvS.OOQ 
■wur^ pf MfulTHnDnL 34 lOHirm truLEdLnj|>- 
■rTPnpj«(#Ly -iiquLppcd ihDjM. sam 

^i-tokOA JiMTiilUKrtfi, rrvr cafeteria. ftor^dBiiiwiMl. 
ihJ iiPARTAN GndLAaicn recrlviinr kpurtudkal^ em^ 
plQvmenl. Nvpi ikarlA July 7tti . 

WHkTt r±t rm Catalog. 

CMTJUN 

HAXffEli W. BALFOtIR 

BlftCtor 

e*^. PM-TI Tu|A*. Chlaeama 




WELDERS WANTED ' 



ELl^TIM-C AltC^QK ACETV I.E ff E 

FTklLi^Hd ‘Welrter* mm *A tv Si^ -n 4ajr. Tjif ^ki- 
maivD noTP ip-eatrr khan thf Biapply. D-pm thi« 
liiiii'aily piiiJ crud^ In 3 u'»ks liy uctiial ■hupi' 

ttaip Ilf Ahii>i'k- 9 ''H iHilLbK ^^LPUli. 

EaiRbll^eil iwyit, 7 fflf a-liiiMii- K«- 

doned. hy "-nidinHi lTiflTJ«-lcy. L.lmkte4 riimft- 
kinr- i-f aiitdniiin. 2 -U'-eehi ominw Ln 
Ard OT AeetyLpne Wc-L^l I n-r, IrLcludlni; rfwm 
reiiI lofiBihl, iinly f 104 . Wt-iu Af Mir# far tm- 
cruaE-a-n. Ash fur "f^cldlnE^ I'acEis. " 3 latva»Cp. 
CELEfiCdlllGf, dfgl^l^L. ED?t£ WihKliAva., ^hkMta 




Leam l^fllable Pnitessioti 
In QO day$ at Home 



EAi-nlnvp nf '^tpHl onJ W>HbOtl III IPiN T^ZHlInAElnE 
pTa^ HWHw nf K^^rdllll SJioHian run u liE|k jii Sfl)- W 
I.TI> fHU- wwA liiii TDhhf P"|oi' iJi apM iJhail' n-^-u 
OU/fta- JJpTrr Larnm^H IfWII rk^tmo, 
bniLtl^urriP ^nrl Enrii- |i»Lk:AO 00n<^ E4 tEdM «liu 
q-aallFv lliHiiurh niii tralahir. Sodu^lhil 

tL-L fiir 

■«'*■ \af AhuPmif- Clio™ mad biKiLIrl 
— Tltoj-'m FIEEEi 

Tm CauEGE OF swf pisti MASSAGE, 

3 B E. A 4 ami *l-r Dpi. eU. Milufl* 



Say you saw it in 

PDPUIAH MECHMICS 



Be a DR 


AFTSH 


IAN- 


Designer 



Prepane fur Efiseatial wsark— get Into Big Pay mech- 
aiuised Industry through Drafting and Design, There 
b a pressing need for weli trained Draftsmen to meet 
Industrial aM Defense drniund. Get Piactkal Work 
Training from an Engineer at your home— untO you 
are competent, experienced and holding a good pay 
positidD. Drawmg Took and Table fiirtiisbed FREE 
with training at reasonable cost and terms. Write 
today for full details. State your age. 



En£ln 0 »r Dobv, Dn. B 337 ^ Ub 4 rtyvilla» IH. 

Sav ifou .aw It in Papu/a^ AfscAaRio/ 
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POPULAR MECHANICS 










"Th* S*tTE[ HrrtEJiEE-L" Ie 
Jnnw yau may recflva (hfl-i Nichiltj^i i&t 
tsu-di' 4 rid 5 rnd FTf»v^^ir may mc-iii 

I tit divfti af a cirw day for y&u. 



DEVELOP YOUR 

MIND POWER 



i^nUTO-DIESELS 



REGISTERED PATENT ATTORNEYS 
MAIN OFFICE: IIO-H VICTOR BUli.DtNG 
WASHlNCTOTI, D. C. 

PFtfofaun h OffiERT S14-N Entpli* Dulldins 

i-»t omo*^ I3C-H $+4Mrlly Bldg. 

rn-c fnnn' ■rind**', nf vraipr hmikM "PftlOrtI 'P‘na(;iH | i>ii." AiIhI 
"■SliTicn ttTMl EIdw Li> StII an ktH-i»^nrtUTit 

duncc or InvTriEion'''' form. 



tJamr 

■SLr.'Pt -and 

fniy nr Ta#n. . 



ifitiv it Ert Foj>MjH*r 



EARN THE DEGREE 

Courpcq- In imuinf"*, ocr^HiuilLnii, Ipw, rtr, Loiv FtcF. S«nd fnr 
TiyllatkD anJ Rcudojit pjoluH-raldcr AT ONCEn No oblluaE^ao whREvvrf- 

TEMPLE BAR EXTENSION COLLEGE, IrIC. 

A C^Fwa^ndinci JakliEk^i^H 

14 L 1 Faurth Avanuo, Dopt. 4 -H, g*Al-klA. Wuhirtfitan, U. 9 . A. 






>STUDY AT HOME 

Letrally traLocd mtti trEn hlfdi- 
, cr pci^tJoiiA and blRRi^r bu€- 
C'tiE^ Lu tiiuLncasn |Lnd JiU'bU^ 

ILTd. (hw 

OVitfr LofuFE. n 1 |£ -fuFtcnEiLmo Bf? 
bwLod Ev Diqn with kail trili^ni'. 

IHof^ AJiljity; More Prestias; More Money 
7^'n iruJilr- t£>u iiN^p b-v HtuD- VciD Hfi tnun ht baflDi 

dudnE FjiOtv ELmt-. lli klJ-CLi of LL. Ui ^C^iMfeEuI 
Hivi-JiiiiliHi in 9-W’^rf HH-Elun Kif Cib IT. H. n-» ftttrtaAh 
|pr1iii|iH^ H- volant* I*** LTbnayj tjy^ C4dt, out 
' ' La# TFmlAJnK Fuf Loiiil*Hihlti" Ud 
tlU:K I ' -'- 1^1 SUV' . 



LiSill* EAtmilott unlvtrtlty, 0*p^.lt4-L 

A fcili I JpLtltLllJD*! 



PncLIcalp ti^Bled tnlnlna-. Bn-Plu?cl by SQ year* nrrM'rl-cnrVr Coaru' 
lipc-Ludc« Aaio IrCrc-liankcB. DhHot Rcrvlco- nad DvmLL>VTV. ti 1 rq*'l I'o^h-e' 
Cintvniin'Mi.. M-Sif-ltlit^ filivEi Prattler. AysCi Ek^tUkeft, pUS FEc*ibl* itims 
u m«i. ipccldo oE IThho ¥vLeIi ov ivIiTuiue Jolts. Oldest, larF^AE 

trade V?MHt lapnlltiuq yea nn*i "hnniit! yHiai ifOl o t£wd psy JK'h- 

TranijurtatLon allovF'rd [□ J_ A. Han:i room ojid booril whLta jciraluR. 
ILviqui^L FruC- Cb.Lh.IuK- 

NATIONAL SCNOOLS F::Vn,'. 7 .t 



£t O Pages of 

DO facts for 

INVENTORS 

Thcaa bfwika were prE^pnred fnr Tfifn of ifiena— 
mtn wiLrt liiivjj nn articLoiii i1iarn'l tJiflt will lisflkft 
inrtisc’y, BM'C money . Have labur yr rIvo ]:ilra^u.FCr 
T-^^ 4 i,dimr ttiLnlccfS that tbo vryrlrl of n- fc^ 

ycAFfl from ria^i" ■srill bn:- ratlinally djlTcrttit bersuae 
of tbo cynlrltiTjEiynT t« prstKri-aa that invent ara 
will malke. Nott 'm thetiETH.' — if you havo an idea— 

Eo eiw about p-rotpctinif it, 

Many Little Ideas May Have 

Big Commercial Possibilities 

Dim'b tlLlnl: IhjLt liTs L* tprofilablc an J den nevds 
in be foninlqiT^nt^’d, Simple arfiftlea^' — juat a peF- 
Bfin'a huni^h.— have aElen urkve-d profit Abio. The 
■rrtnkly hair pin, thn metal tip fr>r «hoo Jut-far (hr^ 
pa|T4^r 4?lip err.! fcond vxHmpl^Ft. itnpFovementa 

fta peti'-EiieiEl atiirh'^ eimsii-iitcLeA pirtivv m□I^o profit- 
ablK I ban tltc orijFinol ariiclN^ St3<:H. 

Don^t Delay — Send for These 
Free Books Now 

is fe ny a m m liAe Trflj tvd u eiE i 1 1 lato to protect 
an idi-A by II IliLLtf^d HtutCl Pn.trn.t. nfEtiellrtber 
iwjdifcr'LNnft mpy bo thi nkins alon k tho s ajimi I Inr a 

ihnt vfiTj arc, and. the Piir^ELt I.awa favor the miin 
^'ho nice hi a appiknf Ei>n int a putent firiit^ Delay.i 
F>f ev-en a fi*w e can *A>riiLClprnce nieun the biea of 
a patent, frfttn tfi* irnpotl^LLt fewts about 
PatcFLt PrpU-cCiyn nt onCt- 

4S Years of 

Proven Service 

For 



niuntTf, Uur 
JktKC Flai? oE 
E'iiLL'hL apEdal-- 
Utt glm mii 
i; 31 i> D r t bad 
p r c En p 1 si-n-T 
Jce. []ur Jltb 

ufL' rt-H; 4 Dciahk; 
wa aljci liel-p 
K-jEN qkftttCJ 
tJiyjiiUnES. 



AWAKKN your o+f»on 4 t crctEivc 
povfir— ch-i oHEcnC, alcepitig fdrcct 
your Own CDtiBrinuEneApf Begomr lh« 
MjTCcr dI ynuf own ]ifrr You mn push 
Aiidr all ohAtacJci; -crcAtt htsEEhr abun^ 
dance lor ye-ucjiM when you kairD how to 
appjy the Emtcil force in man^i. ccn- 
rral^MINfi POW>!R. Wriio 



yau 



Add-rtit: 



Scribe w, Tf. 



V^tROSICRUCJANS 



Sdn lose 



(AMOftC) 



California 



Arnwirui 



's larec^i pkoii-'KrapMc flcbool olTcts yoa tne full 

piimnn-Ll iii|i*itEt.nn u* some oT ihc rMkUJtt.ry'B leading 

. . . 



pbatofTTapticrs. liuJItltlu^, imcEk-aUniiLrucLlon. >To 
SEart uii>- Ufoc. tt^ident or bomo study couraoa, l-'lir-R 

tk^ohL iflvLtr ddtiDih. 

N. Y. INfiTITyTE OF PHOTOGRAPHY 
Beat. 4 - 9 p lO W*tl 31 it.. New York, H. Y. ( 31*1 Ycaf) 



TOOL 

Machinis 


& DIE MAKERS 

ts, Screw Machine Men 


EARN 

5 ^ 50-^60 

PER WEEK 

BMlIMft 

BWNRThcaTTiTHBKiaHr 


r3cfcpsc proffrnsji Eircdif skilled TTictai work- 
t:rB, fiCarn tr-nriiMi by ooliijaE 'n-ork Lei 

ALLIED SllOKr. Fully AHc^uippcd. State 
Hpproved. J. 4 )w Fee. Entr'F nwy liiiiie. Day 
and EvoriLUB CIhb^.-^. FliFF hinployniont 
i^CT Yicc , |■F'^^C /(?r 4 V i? If" OiWdidjir. 

ALLrED SCREW HIGHiNE CD., (S^hail OhlflanJ 

oeu-lt. eht-T. BUD Lake 9>t... ■CNican.p. pllin-Hv' 



JULY, 1941 
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Avlat^n lh« Enginwi In IIm liMluiTry 

urg*ntry tAlllnsi Fi^r mor* and mar* Angln««r« ijg J«ad Hi* 
CfdvsriEB in Hie cvtr^^fvaltiT blriCrnt? dDwl«^ri«nfE ef yton 
tor SQmv. AeroniHililwl «ttgin«Brii>g ii cr fniditallngr Wtll-^ld 
fiBld frwn fh« VEPy 4lfi^..r>ai>d Inadii Id lh«- gr«eltit 
dI purioneil -cicIvIfVirrfMinF and luccau in all AvIaliOfft. 

¥du i;an Q^tOiln III* Hunsf trDining fcr a IfftHfl!* taw*mr bi 
nErEiiniJtr^l «4«gJfH4Hng through thm an« «r %WC <nur*» 
iff Aef» |ndailrl*E TMbnkfll ]n&trtul«. ThfOUSb thii liDdiiig 
sdixigl'i lnt*flElvt frnlning iWHlIiadf- yOu ai^ onvi- 

labljra^al-pipad te #ni«r lh« Enduitry twfl fe lhrt« y«ars nlmid 
dI rtit Hnno- -you fOwld <ardlnBrily infn^l4lt ail apranauldcal 
■ng[n«*rSng •duCOllen, IhFft IraEntng |p PHOVfD- by tIid [n^ 
mndlott tmp'lairmnitl af Abi-d FTI BnglnB#filng grudimflBi by 
Ih# M^dlhg o4rt™H bvirdsn nf Hin n^Ean . . . brld by IhaTr 
ra^d odwFiitinmvnt. 



ROiERT E. GROSS 

Pfvti^ipJ,. LcKhlWad 
AffitrEb C«pQuralinan 



AOVISORr BOARD 

JOHN K. NdRTHJtOP 

PVp.y^^*jiFp 

T»Cl 



C. A. VAN DUSEN 

f^ki ^rai.^ Ccri4cridiD>*d' 
jUj'c/iqFI' 



lERO IMPUM4H4 fKHblCAL iHiinyTE 

V2M WBlI StiA Ar^vhlv CfiNFdrtiln 

t\mam and kiF^mdadn nn Aff d ill iOi A-kili^ fomn. I Irittmlrd \t\ Hw 

«| A-iwtkn: Q Aircn^ Jhachon^, □ □ l*id«ickailp 

pJ«n^ IrddflfVitfk Tftiiia Hi^ SchiKtiE □ I. □ 7. □ X □ ^. 

(LXi*tdI ArkJ: □ 1. □ Jp □ 3. \J*. tTO«, CrtftiWfir^ DsOw^. □ L □ L □ 3. □ 4L 



AlfafrlHL- 

c^_ 






blvv^llgorfB Ac TO JTI Bnginnring li-aining-yDa will raodlily 
B44 riiB diff^niHicE and rtnlFi# why Hflf graduiitiii Mi[ay ElHh 
qwkk and iDitlng H»cc*is. Of all Ih* wny^ ynu might ^r«par* 
for your iutyra th\% U «aNtsnding n ^Hth la WuHty and 
HifEBii to DvorFoak. far ^arnpltla Fn form st tun, wrb« or Mild 
-pho -EBDjiaa NOW. 



lERO INDUSTRIES nCHNIC&L INSTITUn 

S313 WEST SAN FflNAHDQ RDAEP, lOs AWfLiSp CAlllFOnNEA 

fwo CeOfW frt AfROtAFT ond AtkGHAiFTK Al 

ENOlNEfAINO-- IriEludi ng 13 Month Aincrnlt Mofhank. 5 - CDii-r&c- 
ApprovEd by U, S. Clkil AA^Onmilici AdminillniliDn 



^*»NSIiort'Method 
Ai'ibh metric 



Slmfllin&d ffFBteaa uicd br "asaat-er inSiiib" on 
rvc^LiivUina^. bMinhcfti, otc. Haay to iennL 
Add -CDHiniind Ol ftenroM nhun-^-Ul HJ^Ihad; multi- 
ply 4 Ottnrw by 4 fliHirM- wlthniit TMlng old- 

iMtiaHad " jl*hc mMliul ir-^tIiu- iddliibh- 

dlTaakn. vLCi LviJ-a iKuvcEnirCf o 4 ^£-Li]b|Iuu. Iiu^ ta ya^ alwl# 
nrit. EakrOHMWn -ElVjnpl + l* IILi|ilrp.lH 44Urft- only IL.lU, 
EiiMOctSf^ yr rafgpd Ateua 
rour fi^d-p *l<ki> jryur iirM-LAk mihi^rvl 
Ww9* d«i*Ha^m^H Eyypin TOEMV. 



fPEC 






A GOOD LIVING FROM 
POILTRY 



%A 

JE 



wl!li □. IniiLncflM Df vinip awn. How 
to lUTi: Hviiuli wjuy, avitT* 

(rnm- tlwu piwi-nirv tuf 

B uOil ^4ii hn Ikrm' IniuIRiT.- plianC.- 

IrFinTOTi-. PBlI-iHTBEkF kiw^n 
FMJtry ntn.rwit iMi-TuI DrlmLIDc m«ltKidMp 

mwncy iniiM'irir McrcLn In poultry »lRlikB'. Ilui 

EyKE^m horn? Tludy tntnlnir UACd 'hy t,hiFv94n>l*. 

l-.THlciFm4<n Itjp mnny leoLLO*** a.ikiE l-r-DrliaiE 

nwn. fiMlBbibKhMl yohrfl. WrltE Iwlnj for FBRE 
dcHi4>^hlrie ^urM-H, FTi-rtti>7dD Jind MirvJ^. 
±]iioii(-'H wjy Cl'S bu^hiT^u otiponuaLcy. UaFry 

Al^ L^iuor^i Pro*. ' 



NATIOPtAIL 
CD DEPT. £0» V 



POULTRY INSTITUTE 

ADA Ml DEH TER, N. Y. 




NELSON -COh EM EAmfowi St.. C-JtH, 

liwf- dOMli ■L-iikt ■^IWiMOI-thiid UwiNhL Aj-JlLmAUe' 
■anJiouE Di>liEP-yi!>n oo pmce- 

■ttaniH . ....I iiiiiar'----^ ......II 

Alidaw 

CiiT 4eiu. , , . 



StjItjJiElid ntiprjFtijm til’s. Prepare in ^pure 
Iv’lh{ y pi an^ S' o iijt- v i< in m c ipe r Is tuvft 
LCMloiil, ft>niin. iJi?fi||iHjteLlUrj|IIo]| fUfflSJeDt. 
I^ud ror ttec beobleL"'iJppontjaLtk-.‘f Jil PIlo^ 
bijrtjji^hi '% piH-UcUlnrs aurl rnquljtiBaerjEa.' 

AmoirlcBn SthODl *t ^botonFApb^ 

J31S MFnIliaaii flvn-, bngt, ijb b, cKicApg, Pll. 



WTiJrllnp nFTi*ip lEnmedlBto iTppEirtijnltJ ri tar fcrtcn 
[uiy- iTnrtkrnlly hLL InthiKtiy dcpcDdfl upon flin: 

tV'Ndrr. LtKIiJIbll Bt hii^mc hia *pa.rV' IIJHi^. 3 

^hofj LralnknR lau-t-. i1i<y Ahil rvi.'js1n-t cEh 3 m^. 

Soii-iL ti-K'-- ‘"111 III" BiHv'k'' .vr|.«| trk"1 

CHIOACO T»KNICAI. eOLLEGC 

Mr«dl TK-bBI[lg.H SW30 E. Mfcn. Avt.H (11.10104.. ||l, 



Hmrl WanTicrElJl 'bca.t'^ 
Inff ^wTifp-rt Rt "-Elt- 
ilJifr*' Irvri, lofi only 
35“ itK-vo arwf. ll»L 
purury In bow«T Icreki 
of ncom. Boon dD> 

IkT'Dr Ddilad "EiV4>n- 

door'' 

"lwai-3«-LaK»‘'’ imltyihj' 

Bnd boJiic- 

nrfbOK. 

Low IW^oF TU(i;l4 

wnikly] p\|«t 

CCMi WjEtTKI 



LAOD^m K r w b b 1 1 — 1 
ETCML Oil-Dumlnr Fur- 
rvfi^E— nt Bn oniaklntf 
RHvSnic" 3/3 to 1 / a 
Ll-Ah llHn mH-U CTwJco 
of rOKOil-Bir Erp*' '•"1th 
hicvvrop. niLon. numldl- 

fli'r. thrrnnDKtntKiniiT^l 
—ftw irFPvkiy Nypfl-. Con- 
ti nuouKhcBt ITo IV. 

TKi[->tync- tvumor btmI 
kjlH9c->fliiOrk An'lHw CUL 
Fuel Blllll WRIXEI 



Pmrun-type 

Hcmtiilod ivkih T 

M 11 M o n B L 1 y 
records icd 
porLMoniJchark- 
(n'h|:|. jpln 1 

rompnn. oflld^HE unit. Very 

nw«Ht T4.'#inB>7iiir»aiip. iQuJrCL 

Apprn¥T(l tiy irnils>rwH1.pr? 

Uiny. F*fiory.|«i|<'3. r>iiwniiitwd, LasTLACOFIm 
COfcL— Lo^ Piiil CemtH! a™t LAC4> VuiiiO! 

WHITE' Is*** dunlar EnntWTi OT WTllE 

irmoi fc. f^p F/e€i f olders ind liiw 



_Kj.a ■■ j 1. ^ ^ IILP".JINl. 

Jf^lallR nf -lyiFr ^]i 



Enjoy Belter Heat for LESS wHii a Low Priced lACO/ 
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POPULAR MECHANICS 





WeltfB-riiNebdild 
Irt EucnfJal 
Induttri-rt 

» Ai^LallEHi 
I GhPp^ildtFtE 
k Rallraailf 
k Com tniEliilil; 

I IdlfliBl 

k Mangr Hthtn 

UTILITIES 

1 ? UtllHiM BIJlI., 



GET INTO 

WELDING 



£tp6rt Msks 

Good with 9 Root Futurt 

Start no-w. Train to hecortio an export 
welder. TxAinod cxptfrtji in !E 1 «tri'C A.tk 
nnd AcetvLene WeldariE now makjne KtK>il 
monej^. Biir demaml for ex|kftir!L in 

Aviation. Shiptnaildin^p Railroad, ALLio- 
motive, BuildiniE Conatru-etien. Hicee] iLitd 
practleally ever^ other fnduatriaL Aeld. 
Hen IS to £9 can train En apai-c taToo at 
home eitcl then ^el oetuel practical ahop 
experience. You don"t Viave to ti^e up 
preaent iub. Natinei-wido placement serv- 
ice. Inafcitutioii founded ls57_ Write for 
full detaila FBEE wEthoui obligation. 

ENGINEERING INSTITUTE 

HH Batrfffrt Ctihsiga, lit. 



INDUSTRY NEEDS 
TRAINED MEN IN ^ . 

Prepare at Bliss for a heuef place in vitpl 
industries and naiif^nal defenae. Learn fui^a- 
Euentals of theoiT And pxteve^ Apply ih^m in 
Testing <£faftLMjt, machine shop, wiiinjc, conErol. 
Course oomplefe in ye^r, 

Experienced insEructors, Modern shops and 
labornEories. Hij;hlj^ sunessful pJaceEiient roc- 
Bliss jtraduaies are in demand. Comiorcable 
Imnff tiuancrs; SipacioiLS campus. d^Eh year be- 
■ini 5ept. 24. Ask for Fw F^fri/wwa-/ CAxr/. 
117 Takcima Ave_, WiShirtfllOn, D. <L 







mCTRien ICHODL 



learn rOOl D£SiGi 



tjjiul Iff quk^lf M- i TmI l>HLuffr br riLvfar m . 

IhM LtiElK drinxC Hq^vM 4 t 04 Dd+ Uff¥?l!C VH>f 1 th# I 
I'm! daptew. Ari«r driMM Imrta k^l rU hu 

«quiill|r kMUkiiT Idt i«?Diiii4E«rElKin. 3-1 inY 
#fi ma^ -mkklAri 1 103 ki «l» « UEK . , Rh^Iv f J 

ka: tndtavirif I«Uk# ful- lnii^« twl dttlcri«n kbin naw 
■ nOiHc. i^ii^kLy ^llh iiUr «Vi|i4>VHNkp b#U0li» 

npn-vb«il bir ■. EvruEhlsM pinfcvwr -aF iucil ulaUlu Ruib 
^ 9 ui kqd aildriw 4 mla^ for F REE b-whkt ihul ^lll iip«n 
nnr m rmm fai;^ hiflc^r thi^A HhuiS. Onn'l. vnii_ ItupiL ji^icud /p 

W* MM wlU mII an r« Cwl- an * *tiJ Lhiit U 'bnaiqlni- J 

A, WEHDEIL bU>MKLt Dlfj. Dbll IndbH dl TtffeBalan, i^rHnvIilB QMi 

n-rtr Shr^UAlliC AUttibCfl-al 
fvnt klr 1 nt+»iiD .4 iiiu>iafLliif 
ikFuiKndh sC iBlIhfliy pAlMli 
■■ nn mnn hnil mor-B pnba — 
irnit iTMi^r -nnEurtunllBH -^for 
Irnkqi^ liiM 4 r«rTiqiil. t^hr^knA 

« 4 t AaHi|nltPubi,a.iHiiuBL 

h*tru k-^ ■ n u I a r 1 11 nn^ *j»d. 

Ctn Kariin iwpak- bau. 



AVIATION 

NIIDS 

INSTRUMENT 

MENt 



Prtvxtv tvr iOU Inter- 
tHtrjiir, w^ui.piilHL, lifi;- 
iline MiMt'ift— ^lur ctirbl-r--a 
linTirTHlW InLn- 
liif ■^l>ilfAf«^r^^c■AU twifne- 
ihibair. Write JLEacrli-.an 
^rhrvl f?r AfiPTfu^i. Tn-- 
ncfll, >TT. 
OlrndAlr, CnUr. 



mSking CARTOONING 



LEARN 

Ntw flknpllflri Uithiid Uiit bu Mped tridn mtstt 4 C "Tuiy a 
"WhH y^hm," 'Thif Dud ‘^Wnok WubV" 

~]hKT%r FaIIviv.''' ''SOmw* Ah It E 4 *mi.' *;;VL*iri 4 AEui X-Q,'* 
'IBrflF BM>4ri' wkD* iMusInr. Ru^ lAf ^Df THpIura C!liBir| 

-lia tart inH fnlL H#tiili. taiuiM h[p.;i 

THE LAffMH ECHfrOt. UUV*4illffMt «Wf„ (4rvW»'>d. -Ohta 




wmvMiLst 

Me PROVE I Can 

Make YOU a 
Memkbn? 




What a 
difference 



"|[jLO put SHj 
Llk. Ml i:\mX- '" 

— 1^’. Y€l^^^ 



For quick results 



I recommend 
^CHARLES 
fc. - atlas 



'ItcfoitirDrniJ 

i]ahi-k ri'LUli^ 



GArUEO ZB 
_ POUNDS 



l.ii<l HrrljjJj 1 II ^'n^vir 



LIT ME START SHOWING 
RESULTS FOR YOU 



7- DAY TRIAL OFFER 



T L':iu]il fill ililjp whole mncasinr wuh 
f>lkLtihiein.Ht 3 i|- -n'lvTift ' FrsiTif Cl Y 1 LE-'. 1 % S. Ilkll , 

■wfMit J. 171 P Iflk Tifiriw Iff-"'" 'kiWipI. *-mVi 

jUljy do For 

I'-IimL ijiii;— III my rdsll Juai Efcvr nrit n 
T-(|.ny rJlP^L «'■■•■ vnTr1— akpiF 

iri LkiiaL >s^tiort time E'll mcji L kIl-Mie ILF> 
:^Lr[.TH._ AX'O Lc will lur ihe- kind oF 
I.T ■< |h:il you IIie'ii| I’yriti* pIhi>i 
enn NKt:, fttL, ^FhlAiiUttB wllh a tniw. 

FREE BOOK 

T mi'^cir flnr--- n 07 f-Tiiikik 

lilies— lui]f-jikiVL^. Ttiin> [ 4 l|K I 
■i-i; '. iL’hP-il "tJyikflrtilr Ti'nnUKt. " ■! ij- l 1 

Iwlrp.' Wftii t’ii^ ■!ILE'’-. 'The- ^h'iiirLil'll 
■ 5 Ei^-^L E’frrfiittly Oavalonr’d Murtl" ] 

“P^n.nrnl 4 TevniijBfl" tllLI dOlki> no , 

much for othrr ff-LLnvn cZi^t J ■tlnioFj - 1 
ni-X you ici k'[ jiil- thnl it ■ 

niAku li Eir^ iai^is 4 if VOI' HlAL l| . _ 

hliirl Fikrw ll:.^■hL^s. r>F POWCP pUjililicre OUtt 

jM\tT riiryit- ■'•ullil up >^ur HhPulilfK ir^ 
chcinnlmv kiuikiri-: — ^lUi ne-w, tiAnJ nihi ! 

fH yVMr liln^ 5 _nu,kn thO*D I 
mi<ihui‘I 1 ]i!iUiiii;a ^>4 ajt ^nuni tiHhl 

Whjr Pint ir| 2 ih D ru>KUic» Tiflmp? ^inll 

cmii^n niy JH’-;;-.. IILunci^ii^ FRar 
D^ICEI A-drlTL liLi> lirnHl'lLAkly; 
ChAfFfi Atkb». Pi>pL. B-O. ]J5 mtii 
StrCL't, hlit-Hr yiirir, N, Ti 




CHARLES ATLAS. Dept, &-G 

115 last 23 rd SErpit, n«w VaHe. N. Y. 

T vrnnt Ifwj nTnol libit Ttnsltiri"' trH| liflp rankb A ZMIW 

nan <|[ mi-r- pks me a llMlIlij-, hcjtic? liojy uml IiIk iuum’Ia nEiv^l^kp- 
mni. i^JwL Jikn ii^iir Ittt bMik. "'EvErlpiithni HiiJth arid SlfinDth'^— 

tFHl fail details af yHJT "-tkAY Trial 



.A4tATiH|H,r-,„„- 

Clty..... 



^l’lv 4 M< prIinL ar urrli-e plaknlr} 







2 SA 



JULY. 1941 










PATENTS 



Booklet Free Highest ReFerences 
Pnniplness Assured Best Results 

Send drawing or tnodeL 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer in the latest editions of the Pand-McNally Directory 
of Bankers and Bank-Recatmncndcd Attorneys, published by Rand-McNally 
& Co., Chicago, III,; American Lawyers Annual, Cleveland. Ohio; Bankers 
Service Legal Directory, published by Bankers Service Co,. Boston Mass ■ 
and the Snow-Church Directory Co. Lawyers Liit, published in New Yofii City 



WATSON E. COLEMAN, 

AfOfSTERED PATENT LAWVER 



Victor Butldlns, 724 Ninth Sttoat, N. W. 

WASHINGTON, D.C. 







INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 



HOW TO OBTAIN A PATENT) 

f Written liT ■ of thE-Examlrt-J - . ^ ^ 

[ inc CarpA [^S3t-ai^ uf th« U.3. PALmt Office. 

If VB« wknt to pKi^t by pd«N. rau ihiyuld _ 

I IL^W DtapK to N!pplr far M U, S, PalRnt m,k 

IpncK Your frit ±Up it to fit iKli Fth Rook, Thii 

M^LwmELnir llluvtntod book irofilaini vsChamblc inlawtnm^ 

Itiim you ihoLild Ii trill r<>u fuWr haw la. obtain m 

Ipaifnt nn j^r idaa Ln ih. miiriciit With thla fnm 

I *1™ T^mm of Invanklon'' rerm 

I r»;orJ yduf JdM, Finanal Atidl Con- 

Vaur eaia vrill ba porwri^LlT >LinJI^ 
miT by a Ibbclitihwl fatvnt Allomiv win iariu « horwisr 
Mmbnr of thm EumEntrLt Corpi of tha Ur S. Fatcnt OAih. 
Aj] coRimun-iFMtIon* conFdmtJMl, 

I MIL CPIJPM TWIT ft, fiH ikTEiiT ipai wf mm flf VntTIOJ Fn. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
rORHER WiMBER EWWIWIHC CMHPS U. S. PAIEnt Df V ice 



INVENTORS 

luj SI p X i ^ OfFtoitiBimpIc 

Fdf potest*. Our bout, I'Wteae-SanBiL 
fivH tbofl* facto: seht rrw. Trod* C(>ftyriehtn 

mET * UCEl. E,t. »g. es E SL, E w, 8, V45l||HCiTOJl, D,t 



BUCttSTEIN’S FIBRE LIMB 



Xvalk, nil ( iirfl I I j^ivlMii 

lI'lIm HfrhE, atro]kj*„ 
fH. COJkiFOnTAFLIi 
limb. Pi-ao'e* lor kEl d*r 
fcrmltlOB^ FlJf larpRil. 




!V. BuChsTein CD. 

D-ap— Ji-rt 5 d. 

niknasAb^liir oniwiwi^ 



STUOV 



ENGINEERING 



fj 

HOME 



Earn • DaniM at Homa 

Freffl A Chertarad Inttliutlen uf Hiehar Lawnlna 



Empf#]rtrt I^Bfnond Deane Men For 

II DuVtR. CpejnH bf> hjJCCJJNEERCXO.- Ekri^pl, 



.. Hay PoiltloiM 

EtIaJ. lElfhway. ^[■rinn. Itririf*rPllbn. Air C«»ditinninc. {"bamlrTT 

|trwni^: , ] llUhu^lik' [ LdurBtmn; I'lfT.lk ItCiiLil]: MwliabI J W-k|trud.iw«> 



WeolW*nh Blda-r ISlh Floor. Clapt. 7 I-A, Haw York Glty I 

M I LLER BUI LDI HG , Do pi. 71-A , Wa$H IHGTON , C. - 

Wi*w woO HH nwr Fr*i Ouk. i* Ok|»|q ,1 F^ksnl.'' amI »*up I 
#f Pnwotl+a^ •brrih. ■ 



XAMi: . 



jAU*UHli3tj. 



IV'lk irculili: ^Ewliabl Jwk 

PFyvhnlriffy^ [Pliy*.; Ch«mUtrFr H.I-dSmK- P™nrN; tiwalMy; 

A|^iiliinn>; Ttklmu: A-hyiuhitm-i Kiihslait-H. t- i.j 

WEWHhT-^TWEnlt CttdiMmlim 4«0»T 5IwMrmi RprO, CHIa^b 



UP 

TO 



PATENTS— TRADE MARKS j 



I 

I 



All 4Ja»i:K KubmittteJ gLi'OQ ptrMuSftE attention 

Fotya "Fridtrnrr of CoFi rrprtflJi" u.t 7 J& iHj^rwcl 1 ( 131 -! 
/of UET awr^ "^cftirJnli' vf Gorr.rnmjPNi 
BffcJ A ^ifjrriHj^d’ FttA^ ^FliEE} 

LANCASTER, ALL WINE & ROMMEL 

jPol*JlC f-4l« OjTt^^rm 



I 



4l£ Bowen BEdg» 



— — - — — Wmihingtouif D. C.j 

TO SHOOT STRAIGHT WITH BENJAMIN 



mmto 



For TdPifpL-^SjTiall brov— f AtnpilnD-^NJArAD' 

■ ml— JAcanJ-ratir— PriCtkLEl^-CroeiOni nul— S At4 — C li 

quipt, AsJJ iL&Lbti]* y/inif — ^At^haZhnp 1 /laxLmum Vtloc- 
lly. Ko BjUlfho siF PaieiiTA, Boll Attio"— Hammer Fif» 

— PlAir TpIOCOF— S ifelatfi l-0±b— UE ji* PUMIfl.- fikL-iCLS RtiOt BB Wlllk 

I dki.Alhii siURkpHiiulTMl- ITT ut' 3 ;| ni]!H>iE— W34.11 -a-UQ 

pcl]#u |ilrt.tn-.ij Ba S-g-NH. wLEh I In. Slicit^ Holnrr 

a£DdU|ilijtr |.l,r3V 0*n.|Affll II- G»313 i IJ1H CDmip^mD44 




kO a rDdU|iliitr Upm »( Oanis 

,lF BiOHi ru^_^L Niid^rsLp^ 177 or }t2^ h‘o hr^^Jiso roq.uiiVwt from dirt-lve 



Wi-iEp udAy ft»r rOmpinti ipociireatlanA sh* frwa i^rosu.- 
BFHJAniN Bni W 1 FLE EG.. BSa Marlon jL, tt- bOklvp ha.. U, €. A. 



BJ R «arnd eii-sy with new sufKir-va-tun q, UiilUHl 
UdO miiio-EO-mea^UrO suits on llbnraJ mv|mhh 
piLTilikil l>isy muaii b l-iiilL ShuhvfrJeniJ^lmgnf \M SUm Mm 
KJokieLiun of over 15-0 rich, fine wool I ^ 

/sbrics tiikliurcd In up-t-D-tTio-mlnTitev iwrji «« 
Etyli'iB &mi tako arder,‘f^ Bfz profluq fnr ' in rDrtf mrr 
TOQ and VOUn OWN SUITS ITIEF^ Jia fiXLr* ri\n IfW 
byiiiui. Ng ciprH*j 3 Le Uoiuplcte ]lnD i!** 

atiuiLi aaokplea ftSD FREE. ^VriHJ GEKTIFIFD^ Ifl MfiiffM 
1J04 W«it HMrrlHMSLp D*pi^il44I^Chbu«iBN V >4 



MAKE MONEY AT HOME 



RUBBER 
MOLDS 6 <=ea 



Ahiaxinic rubber m^lra-makl nf vuUIl fniXt* iDcrrcct 

n^XlEiLfr hiHiJclH af piMiaijfj:;, i^|| LlnjM, licii^-prwlJk, 

MO. Ui>liiA -nmi norn En Sjic moti. Loch miilif 
piqnijlnHlB of UiPVriUun pnti BtflA lo OOLL OP LO 
il.tHJ ai^k'rrl Ka c-HitopioiKn!- noresury. 

■nd MiF. Slufe |?rrtntn 1 i]c buoknciis Ip jour Ihimo 

. . . ria-ll [a nEm-ff'H, fifi otlOp-P. fi-aCnuhk, 

roiil FninPilA, IrV rtukl^ Full or i-poTO (En-io. "iMul-it- 
on: Jlord^ nook" Mtid JJat -of lKii 3 .^rrEi F 11 EE. WTLI;^ 



SO-LO 
Oapt. r-s» 



WORKS 

Cincinnati, Ohio 




In answering an qdv«rtu«tnem with a coupon^ he 
sure to yp'tiie name and eomplti^ addresa t^learJy^ 



^ Protect Your In vENTiONr^ I ^MUt4ui.c4nihif$t^ flOW 



Ptiarn dBjaKcraiid hua tutj bi^ -vaff 
c€SL\y. Mj pcrMDiy wn-ke BntLt*a 
fironipt BctLoiL Btrltt ^□nibdc'qii^c. and a 
mtDLoLUEQ of EiT^n4«. I a\iastiat ifjdt j-qu 
* eBui tiki a inodtL i>r drjLvrIut;, or vkncli 
fod dBBcrJfltJoq of yGiir Jnrentli&D. and 
I will m&Mi a lurch sad rapert 



prompiUy u t.q Its pMtAt#liLllty jjwl «nd I 
FDkfe n copy of mj TZrjtB^a iHolfei.. Df, Lf \ 
yoj preTcf la leud uy bouklet Qm, nijdl I 
thp attaptierl coiipon at gdcb. I wlU aJuo j 
BEUd loy '‘nMOKl al lavtatJoii" form. I 
fOvrET 3S upiifEetwo ikB a KceliurDd * 

PiiEtm Attbfkicjr.l I 



L. F. Randolph, 



»J.D Viptef 
WubiAAEvjt, P.a 
PltiM iBiiJ uifl #.t oDvien frw af chirue, raur 7a 
fMiSH iMkQLIei IBd ^ of iBTflltJon" fGtllL 



N-bid e ^ 



f1 PERSOnnL COflFlDEnTIRL PaTEHT SERVICE- 



>ddn 



•■+>l-d-ddlhlkFi'liF-n*BM 



2fiA 



POPULAR MECHANICS 




INVENTIONS WANTED UNWmED 

Practical and useful new inventions, or novel improvements on previously 
protected devices, can now be safely marketed without patenting expense. 

W '0 \mv^ suDccsafulJy liclped mventor& for over 17 years in sdiiiig tJicir linfjfttentiiil ideas to 
iiianufacturefs^ ixnaitivc aafe^iiArda under Federal Court Lltcision^. Send for complete 
inforEiialion tbia cf>operati vc4y oumed assoeiatinn. Over 50 in%''eiU.if5ri-iEuridefJ eEnpIoyces. 

Kefereuces: Dim & Bradfltrcet^ Thomas' Regialer of Amerieun Alauuriieturera, eto. 

CHARTERED INSTITUTE OF AMERICAN INVENTORS 

DEPAItTMEMT 4^ BARRISTEft BUILlUN^ WASHIHOTON, D. C. 



RUPTURED? 

Get Relief This Proven Way 

wtilf try to worry eilOh^ with truwiaa thftt ^ouffa your 
fl«ah — prcBS heivlEj an. alps and »plno— isnlarirS optn- 
Iqu— f*i] fo h*3d ruptUrBT 7ou nflfld ta^ CluLlt-e;. Ho 
l^ff-jtrBtpH or cuttLns' helta. Auloma-Hc pad 

holds 4t r«4l dp^nlhtf — ev^^ry bmJy move- 

nucDt with InatEint LncreaBBd supporl In -&nsB Of 
Cannot slip whoth^jr st worh nv ploy. Llahh WhIst- 

E fop£. Ckii ba worn tn bB.tb. Bizind far amaKituc 1 KaE 
00k, "Advisee To nuiriurcd'*' and datn-llB ot llberAt 
IruthfuE SO-day IrlnL after. Al-qo ondoraonu^nU from 
rraic-fLi] o^i^rH In n.e-[Rhbo]'hQod. Wrllei 

TITHE Sf>N5. »ppt- Br nimupflrltlt JrHU-j 

EARN AVIATION 

IN LOS ANGELtS V NstlOn'l AvIbTloit Cophfll 

Ffu|ED ncEHjH in Cab ABfBln»L«aiii. uLiTlaj- hni-HHunid 
|B«Lmnj lur fTjduhbn. CnrDBr inlaiiuc nffErnd 
fw fclrlior 1111-31.111^. nnrliinrUu. mKbanici. ilnl^Llac. 
dyrlioi] v^/hhtiV-i aud lhj-llfuan.Lji. Ttxln b 1 A^lfR-h'l 
^ ru-iM equipped ^ud MraMt^ly CKi-m 

Istly ty lHp 47. B. OuT4tnmnnl fuF TUck-L ■Uil 

eOiirHiii. H'tiL*- Tn^ FriB U caintq. 3 LxL# mb. 

CALIFORNIA FLYERS 

SChOOL OF RONAUTICt OCI^. wm-1 

RADIO DIAGRAMS 25c 

tJy from *t«lL WeB 
rujOde-J Jiiirtilter. ^Otl 
S5e poirt pr HCamtw. AhL Fnr to Uw DinfrMiLi'" lool(. 

SUPREME PIliUCATIWS, JTZ? W, 13th St. Chli;#flGp UHnGh 





Any cpcEia ciimlt al raguEif niiA &uppljed ptompUy from siodcL 
prinhNjp t ll iaCljnF Inn;;!;-. Lkmlcc P4La nu 




Auto-Diesel 



a t*uM ItwIai. Ante UtchHiJci,. EX«mI K«riuDiici!i. WBiain*-, Ac«i.t1^ui 
WBlitinE, ■!£. L.mt uri mid yua ta b4 an exiwin Autn>[H«el jHwtipnk ukI halm 
^oa BEWid! ^h. Hib COM E£fJPiiU li HU4>nilFle. L4«rn pn Tnndnni rniBl^Rnl- 
VriAb inoU luidn* vxpeTlMeed. luiTuctert. H«eJ>hnp v^rk. Btmn hnu^biilM- 
luB, Bnam Uid btiAfil. In «UF «TUB bHUd Bnwt^Or W« paf r>Ki? Wurm ba- 
Put writ* 

WMhTille Atd&^EBeMl Schtwli De|rt. 75 Niahrill^, Tenn. 

Lwn^ hnB- 4 ji iTukB Cotkitiu, riak^ ta iShll I 

OLDEET L4lt«ai|>:»fr 'fleiFi**- I'rj^tiffcl InlnJni. I r\ 

Dai-n Et*. E«jy IdHiiI. \A F-Tf 1' .fc-r»a Fort -riflP. I 

L |. KttHllI mCfliUUllElIiniT, IfilH. 31 






INVENTORS 

Get PATENT FACTS 

Fr« BpdIu Answer qutitlofit— - 
Tell Hew t« Qflt Pratvctlon 

• Yovir tuAy ha worth 

Tnonoy! Get faett j^ret iiidsflVG 
time and money. Competent 
nilyic^? oh putcht prwcdtirc cSBr-rr- 
tiftl to }Tood TTfldIta. Our 6ft years* cs* 
Eierlenee enables ub to exulaln every- 
th tiiic y«u jietjd to knovv flhuut firo- 
nnd! commercEall^irir your 
Idea. Prompt, eonf^dentlal 
and reMulUi. -Witil conj?on iodotf /or 
jfm fNTfdfiE and 

'■'Cerli/icfltien 0 / /n.i!--ifiifiOn“ form 
fr-piierff ^r#t thFiportent step}. 

fcTX’iNow&'coT 

I Rerflrftt*#«il Pl.tMn|. Ikrt^l lA'Fa 

I 117 SNOW BLDG.p WASH.p Cb 

I hl-Diuifl- HCfid nu the trt-c- IwcikJi- ai>d fnisrat 

I niHikLInn^Hl winiCUit COQt OF 



I ADDREaS— . I ^MAILTHIS 

I I COUPON FOR 

free books 



You Can 
Learn Toj 

Trained Artists are capable 
earning $30, $50, $75 a weeki 

Nhv la the trpne ia prMaFe fiu i. nlejiM.-nt. [>rwlMiB4ia 
Ai^ eahc-erL Our tir^Me-n, nrBcLiEAL -rniuinif pmuns 
you -l-tip fay sEiip- bE hnrnB m jfOLkr Bp4.rB tirHei COMe 

rtWHC-lAt. Airr. ILLU STRATI HO, CaHTDOHlHO alt la 
OHI ^nipiclt- vuwriE. MaFl cou[Hn Par YREE IGOK] 
*'Arl PoF PJHJkLiFW A Pi-cHlt". kxplxirti «ur cuvne 4i 
tra.ihiivii Jirt^ vp|>vriwiiiti'ei in Art. a A*Y" otITRITa 
wPIfi n^riw. 



I Wash I ngFan School df Art,, $|od lo 1 17T 
I 1 1 1 5 — 1 Sth St., N. W.r WDihJ nglon, D.C. 




PmltRDwnWay^ — , - 

atatjancry . -aimic litb« , iTwthlir ™rdi,chuvd3 work, efc^ 
Pvbrt Inr 6 llL# ipi Manwy In R. J iFmur pewa |fl. BmJnr $15. Siold 

rl|n»rt . fUlawi pTitiijhH- Ilka tn^. FMr mW. Wril* 

r^n-1aJ^4 *ll dalaltj^ St6i#3rnP^ 



Nxlni' -■---■ Age - - 

Ar^ilFyHH - - 

City. . Bute. 



A^<rrmr* wrlle your ha lam -and full addrcii clearly when 

■n^werlh^ vertij-rmenta. 




OKLTI TMCt TRADE SCHOOL 



TitniIr Coiirsiiv Enc^tudl rijt Des 
fenw tmd» ofli-md. .ilftii twir 
year day Pre-EuijiDeering eourtieA- 
Pull Shop Diiuip^^^nt. 

l.me£cell^ lDotru?tEGi-ii. 

FiTpprwt DpfrnitnriCA- 

Bpecial PYivileKCB-. Cimh V4W 
on eoupon to rc^elv? 
free literatoie. 



0 ATlarlfth Mechanic Q WeWInR 

□ fi^lAehlnlu □ Tool and l?le M-o-klni? 

□ MwhAntnRj Pr-fi-EDKtoefirLniz 

□ Dlwl HiTKlnFs^ O Dll ihiFoer 

□ DltMl Pre-bnnlriwrlnK 

□ Mcrhnnlrjd DralllQK 

□ Auto MlN'hAPlii □ TalUllS PICtLdT4 

Q nerrrjwradon 

O TdevlaiQn aod Radio MertianlC 
ll Arrhltecieifji] DraTElng 
p Arrrtiiurt WlDdlUB □ ElectrlOil 



M Air COVPOIV 



HIT HwUnril Avr.. 

Eroaklyn,. YOFk Lily, 



p.ir 

M. Y. 



Addr^il- 



JULY, 1941 
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CLASSIFIED 



Advert [aem^Tsta En -ic-ctinDr 35 cents per ward, eacb inaerlioHi Hiinimum 10 w-ord-Br paya'ble in advance 
To he Inaerted under proper elafi&ifietllsn in Auffvat n^uK, enpy should "he in nur nfficE June fllh 

August issLic on b-ale July 3 411 

P-ep^flar Mochanl'CK Magaz-jinCi t Ontario Street ^ Chicago^ [llinoia 



YOUXL PROFIT 

By residing and an& waring the 
classified ads in this section^ 
Hundreds of opiHirtmiities to 
make and Save motlcy« 



PupLilar Mccheni^ Mti^aElne, IIL 

Dear Wr. John^^n; We havv been making rather cpniistent ubc 
of Ihe {lai^ificd adverliiing calumm o-f PopDlar Mechanici Mngatini 
tor ihe past beyeroE yeon. H \i a p!fl<rivrc to Inform ^ou that Papu- 
lar Mec Hanks oof aol^ produces the best resyilt af ony 

□ dverliiirtg medium we hove used for aur cL±rrant copy, but that 
we know in o-dvance of floch iFiiertrort approitima+aly the exacl 
Dumber of orp going lo receiva. We hova made u» 

of o number of publicallons in avf cIptfEfitd advertising and are 
Happy to state that the inc|0inel received from Papular Machoriki 
Wagoiinc ore not only more deiirabla than tho$e r-ec^Evod from ony 
oth*r camparciblc mEdin^ hut I hey CO It US toil iH-Pn half ol mMch. 



fDTlflDa] leUer an 
nieln ^cr gfflcc? 



Very cpjdiolly yourif 

HOW TO SEll. 



ALTOWIOPILEN— MIDQET CAES 

AWATElfft CDUVcrl S'CHf ir\tK\H 

A Pard iMaJly. JiieRpfoaJvelF. Juto iattupF 
racoT or buygy in Lawrt. Full 

jjifllirurttans $3.H. Beuny HJJts-. Sns Or-- 

Ctl P-rd Driv e , pi'en m pr-r . Nnr Y^rk. 

Savi-ns device SHc. Fail'd 
tS2fl.l9-bl. Clievroien [H32-1941. Wn3m, 

SI5D N. 6t.. MllwiiiJkoc. Wifi. 

fcUtj'S FEfth EdilLocL AuLriiiiCibEEL- RaoItlJl 
Booll. Ttlis Uvw “iP huUd dirt tract badis, 
trainB, edeJIiej. Recaidb-. IilLi]>«ttl'ibrgij!r:i, 
rulEB, lormuln. plans, sloci convep^^onn. 
roa<Utor r^LcLR-, IoimI: Futdo. 

$1.15 C.OD. Rft^y Kuiifl DriMFtnfiPTit 3 l, 

fttadlBonylLLo.. CLnc|nnR.tE. Qhia . 

CH Alias Automobiii? mcilpr intn- bJ> 
Minpreiii3(r. liidLnjiCllcitis 6J.&H. Tuct, « 
■STlIrSry. FcnLlnc. Mic h 



MIDGETS'. Latest lJ£k[u 5D Ub 0 d motorfl 
priced tl flO up i^lso nUdsocs.. parf^J— 30c. 

VAULi^fr LLts, pIttUFs. nupplh&s — lOc. 5 tiLpp 3 
Mida C’ to. Bok 5*3i-H. 2^aEn-jvt»g. QhJe. 

PI^OFE^IONaL MldKi?t racuin. Twd- 
paiueiMicT ro&-dF<tEfs. M\mt luotorcvcJes. 

nqg|.pr3ccH3tEr);. GhBruElCr-rd aLdLOl-d, wheelM. 

parta. plajia. ffew rinntfPoolc cataliw — m 

tlloabiaLJiHia. pinna — 2 ilc. Midwunt, BaX 

IflM-Cltf. cmcagQ. 

ATTTOMOBIIiE SupcrohrirRCFS l^l. Gu«r- 
tnsitfrd Dklleafre Jnereeae 20 '\ : PD??er tfl'T-. 
UnLvnraLty «I DclraLt liit. Any car; iftva 
ifnaltE. year. WToncti. likstallB 1^ Riluutes. 
Jghn RgnlEV. MantiI(ict-ii.rEr. Lm^b*. 

DeLrodL MJon. 

ir^CREABE The bgrscpgwor of your F^id 
VII from Bd to 329 hp. n-Ltbeut aubii^rcharR > 
Ina. Bend. U.V3 fpr deUlLed. simple 1 d- 
.•ilriiclLnna-. Power A^adclilea-., P.O. Bg:t 

54JI-A. 'WIlmiPBton. 

BUILP This pan-erfuE, inc^xpcn^ilivr- .^u- 

prechaftier tar any aplpmoblLe. Adda up 

Lo -i hoiacpn^'Er, CahiplELc nLaai 35c egiPA. 
POK 4g. gjap nipso. cp.ikJgi nla. 

FOBD OwncTi and mecnanLcB— l=&r& 
hnw !□ maikL'- ycrur aid brakes work hko h?- 
drsplEca. BLod chsttor. EPoans. CqsCs leu 
Lhan ii bill. Frirt dcCjiLLs, £li 4 P!^r Elmkg 

F3on.tei- Coru.. 4 H 3 I 2 -P Lnk« at.. Clunee. 
AUTO RLPPLIF.S— EQUIPMEXT 

FREE Bftiealci catmpg^ur aiite 

lirca, Lubn, taot5:. Giicaec-. chop, seCvLce 
S tation equipment dealers only. Amorlciui. 
laii Bedford ave,, nraoityri. Hr. y, 

BA EiOAlNB-^ Welders. comprcHora. iMt- 
tee-/ Chargere. £ur -waahern. Liberal trisL, 
tp-rms. Write TJobari Eqaipment, B*x. 
M^7L3, Tray, Ohio. 

PLaTINO Outflti for *ytg parts. Cqti- 
n-ect io & battery. No taokB u^ed. F^-ee 
paTticulara and prooljt. OpnEn^-W CP . 
Ayo. J. Decatur. 111. 



CHEVROLET Front hknirr ppsfs. fit 
coiLpM, cgachcs. aedaps. Made Of isel+jClEd 
lOufttL hr. Priced each, pculpaqd' 193S — 
SS Sfl; l$2Ci— H.3fl; 1S30— t3.M: 193 h 1932. 
1B33., 1934 — $4.15. Rarrlvcig^. $0? affdilLPri-< 
al. hend variEed. Fit Kunrantecd- 

Fracuen. Eqpipcarnt Co . 22PD N. W. Tliur- 
Fortt aiLd, Ore. 

^Efi^ATloSAL JlLghi gj^n rains skeleton 

head Z5c. Jamee Chyna. ^31 Bouth l|er^ 

mil age- Ave., ChLCEffk. 



AlTd TnAlLERB 



HEADV Now— PLan .1 (or DIPC ncw JlJH 
D-endv TrAHH-T^ jncIbdJhk aJS modern houne 

iralletsb. OaluLdc i-Qc. Abe dot edition of 
9'ra3lrr Bnaldcrs Manual and. cataLagr of 
IShCtd. Bitoellra lihd equipment. Price 3$o. 
Both 3ir postpaid. Trailer BuiteLv Co.. 
51S[>-A FultOD Si.. Waiksau. W|9. 



Mf>tfPtEUVCTI;9, (MtVCLEBr M-BTOR- 
SeWTERS AXD BL'PFLIES 



U-LTi A Ke^f^ Mgtor^owter equipped ^'ilh 
suiHC-npwer ^ngiuir. nuid fluichl CUmbs, 
hllli. H«L mechantpallv. 1.1 ti-ratui* dime, 
^en atanu [aeturJ n g Co.. Madison. Wk. 

2lQ SLIGHTLY Usfd mnCor ACdCUirs. Itt- 
CBt models. Ednnerly Bold fot Il Lo.lKl and 
uu. WlilLr iliPV lB.1t IKl fnoh. Write df 
'Ar'lre for froe ratalonui: abd iafniFai atlort lo^ 
day. GtJii Vending Cu.. P^nn AfC.^ 
WaltJpsburE. Fenna. 



BDILiD Powiir KObotcri. mldR^t eins. Wo 
Mapoly tires. wheelB. Bkoto^rk. Lovent 
□rice^. Send Ifhc for pl^iiip. eto, Pikild-tTr- 
Own lUovicPB. D*pt. 7-, A. 533 NOd-hh Park- 
?ldc. cm-cagQ. 



BUILD CPUlOt mbtorec^ler noWl ^Jin^ 
ph' drj^iEDCd. stiirdJi^t parta ayallable. 
KlL $:35.95>. AUq supply wbeels, dri'n. 
tors. Literature, drawing 15c. Cotkiel Cy- 
Cie Company. Bon. 3032. wjidi-sgn.. WiE. 

MCn:Ofi CYCLISTS. We can Bare yoti 
kDOkL-L-y DEL parLi and acoci-'^ocif?| Rurgaln 
l4£<tB And deCAi [roe. lILUutraled Htoderson 
kst ICN;. TriAfiElii. mi WsHhlnilon. Cha- 



FA gd. 

BUILD Si;jiAatl-cnBL olutch-oiwraled. 
pngtorflccnteF 4pcedflierE Com&Jeie EU 
S33.05. Fork g'S.LkS. Hmch dlcnn- rnr pLaiu. 
lUcroture. ZlpRcwit. JE23-K Noflli Troy. 
Chicago, 

MOTOHSCDCfTEfiBi Four mcKlri!?. fi?r 
hgpic coni^tnictlon. Building kite $13.-D0 
kLp. Complete pian^. 3$c. CLTCiiEari! frne. 
?^htPEiiS Midgets. Box 543-MH. ZnneyvillE. 



ACOTDRSCDDTERS. Midget ejin;! EuA^ 
IJy huUE. tucoplfic plan* and literature 
Oh i^h-celc. lire*, ineiort. iTB03iriJs.iJoTi3. 
eLo.. JiOC. ilokisaken.^ ^tasanEov^’p. Pr'nriA. j 



MOTORCYCLE. Peru. aHeBBories. limt 
coEanlete atocL Kew ag.ii it^ed. we 
Cjallsn on □!ial:l neden. What dO you IMed? 
35 ki«c« eaEAlHT lOo. Whitman Motgrc^cle 
^ Supgtr Oq-. 4D5-9 SouLlkweaL Bird.. Kan- 
Aica CHy. Mo. 



MOTOFLCYCLiarsi One measlr dime 
bring? an illustrated cmialeg vith actual 
phoEogr^ptia ut new line o>l aeooeeorles 
and n-dina equlpruenE. Yeiir nabm plkted 
Oh permanent rnAlimic lilt citrcimium 

f ilaied Engllulk atyit t'lAtTdlebAc' grip fOJ 
ate MArtrys $i.5Ct per pair. Spgrls LVUert- 

ited. Eindiurat-^ ^TllLntfs. 

N:^W 1 2 II .P. gmullne ecLclciEi $19.95. 
Seuoleta COnhOlete tlS.GKl. Clfai-VU£l CO . 
OHVton. Ohio. 



ALLOY Fintuno $3.0D^Har3eY. Indian. 
HenOersQn. ExcoI^iot. Cley-rlnpd Orlindrr 
Arlndln^. rltids, buaTlugB. gaflkeu. ePaliu. 
aurctfketi. hrtmeti. gugglKi. aecrtJutTit*. 
pare*; new ati-d itSi'd far less. Catalogue 
and vlnEB pLel Ill H. 9th. 

Sl Louts, Mo. 



MOTORCYCLED. Hecgnastigcwd. New. 
used, parts ahd Al^OrafrOried. All CaakEB. 
I.Afae eiwk Bargainn. II|patraC«d 
l4ig, 15e. IndlLD MoLorevele Sales. EEshsu 
City. Mg 



AVI.ITIOX 



WORLD'S Luviedt prleed, B^fe, alrplaoes. 
Blue prints, propollers. ail trpe^. sup- 

pli^ Illitstrated Bterulure. Al renal irm- 
i*f conversion aeU. dlairaEn with Loatnic- 
tJons, 2ic. Orlfflppl dwiFneri. SUndgnd 
Aerocrart, Ft. Warlh, TekaB. 

AIR-MINDED YuuPg tPeh lElLereSLed ih 
Lralhlng for enlctJog the well-pAld held of 
avlaClon PS apprentice, Writa ImmediatE- 
ly. enoloding iiLaEnp. Meohanix Dnlverfal 
Aviation Service. Oopt U$. BeHcvlik. 
aflcblgan. 



PILOTS' Exa^oaikonsl Multiple oboleei 
private 11. M. comraCFClal tl So. A*E me- 
rhanlc?:" tl-lKl. AuLhor; Olght, ground in- 
atriLcior. QueatJon-Alr aysteun. fcimi 
2ltt>. Ags-tlp. Texas. 

AIHRLaNES, Efatars, crkCbUp*. Located 
e>crywhHte. Complete catAlojof ^t^c- tined 
Aarcralt Dpreclarr. Athnns. obio. 



AVtA'rtON Wanli Enure Lincaln tralkLed 
then for DO-Blilons as Airline Tpochapigs. 
rirronauEJcal EheJoeen, airplane lactory 
EnechAElJtS. ggmm*rcJal pLtuEa. Thu Un- 
-calri O-DTcimmcriE AoprOVed SehOdl OC A'^'- 
Idilon plArtng fraduAtes In Hnc big Emy 
□EulUona. QouartumUH fof minv mor«. 
Co^irtra from 1 WCP'k? t* 2 years prciMrefi 
[ur nr]ikL>HdJkte emolovoient. neasociAblo 
rates, wmt tddA 7 for infflrmatlm Lm- 
culn AerOuautLcal IhHtltui^ Clue.'i. 3 IHI 3 
AiTorafr Bulldlox. Lim^iln. NobcankA, 



28A 



POPULAR MECHANICS 



AIB C!0N19]T]0^IMG HEATING 



Save iIOO-ISbO On anit cwlnm for 
Btorcfli pfDc^, ligcnB, FfoOr, VcJ[l-< 

dg-B^ «r t;K)iflat>]£ typa — tl9.50 upl all 
aLutt — guajanbced EHnoEmiiDH. ViTiXv ivr 
fjll ElflALtor W«t^rn MIg. C?., Pcpt 
KRH.rji^, NrbrankxL. 



I4MITED auinlLty 24.'^ Jipced; 

ntiiib. bdJltslAblc Hoar tHdeatal, 
a.c., ffO tyEMe, liar. aJr eircuLator Iaiia 
Jm-nnFtta EtccLrli; tainpaayH A 
WcaC IS airect. Nnit Ytiii:. 



ItADJANT Hcnting- — WK^i3t drTrinp- 
niieat, radJAEAn w Hgisli^ra. AdhpUbla 
to hoini-nj;. thf»gK BUjlUlfllH. OU. J’oWcr triM; 
— 44-pAg« lUiuiratad ledhtUcal bulletin 
CTQ^'cring dnign nnd EnnAtrutUon. }9c m 
^Ump^ A M. Byr-^5 Clnrfc 

Bbil dltlg. FLllab u r gl i, _F rn.-n a- 

, FUFINACE SlgwerA^^a.iO up: attLc 

bEovcn, CAbUrtg blbW^n dnii aJr DondJUnii- 

lus 'bLpwcra-^-AU silts. -auaiBiitHd. WrLIf 
ror lIlLiirftllfe. HH*730ld4 MIb. Ofc. Grand 
JlBEddf. TOiciL 



HATTERrES, OI^NEBATOKS, ETC. 



RITILD Wind drjTfin nt^i plant fgr fa-rm 
Of l£kc Cubfcd, CanipLiita pLAEIa &tld -catalDg 
IDc. Ij£Jay MBnulaeLuMQg, 44T LeJbt 
B mEdJng, Ulnnc^poits. M.mp, 

GENDINE EdJBttd htOfUBC bAttcrics fPT 
UglitiDR, powar Byio-tCDU. Caiuiruebed likt 
m wjL(«h. but 414 niHftt^d a* our bAtt-]«hlP«. 
No(D-acld- Dd4iTlA&a. FLfbeeii y«ar lir«. 
Lonir unooTicUtJoPBl noUulHd BUBTAiitacs. 
WoPd-crJul baxgaLrui tn liRht plants. Lov 
pnoca. Frw lliiutrated Ut^raburc. -"Ee^^ 
Jay" Battery Cwnpany. t!t atfrllng AT>anu«, 
Yvntin. Jitw YafJt. 



EDISOM LiUeLliiie itCT«™ fOT 

ILftht OBd pover. ELLuinul-e acLd battery 
dbipici. LfliiH BuarAiitflfc All tludi «-■ 
biUJt Ruieratinii pdmti'b. matgr?^ [ind 
cfliancag^ 4).rttc]« Bt HaniaLn bMuh. Fi-h 
J nbciiQUDi; LLt^rattJrc, T, HawJty Scnltb 
Ua.. CrfltOQ EaUi. H. Y. 



ELECTRICAL ^rTFLEEb— Eltt>]7jtlE»T 



ELECrritlO Uotpr btarjpnj, broa-hccl 
cfipBcItw r«pEB»marLta. 3 «r .4 p 4 hui pUtA 
data Ear prLcn tg ElKtrLc4l Ceutar, BOX 
fli, OaJe^Park SlatLan, FLLnt. MLch. 



ELECTRTCf Pencil: Wribw-?flgrRVCX a]] 

TTtetBU. $I.1H3 poalpBld. B^ye-T DAIg.. 

i^e 5-M Gnivf. Chlpago. 

^UCKREBCENT PIltLurca, Wifed Cud Ud- 
wLred All tim, Amorlcan RcflcAtor & 
Ughui^g JiAMgn, ChjpfLgo, 



WCLPINC— BOLDEBl^'a— FLATING 



MPIjTOMATIC pBwto soLdPT, fif 1 f-cte*n- 
Ing auxlBi — aLdiply aprpEr aud laaaL, 

^nd «Fi-ta- fgr Emir gun» can postpaid. 
’WayUe CtLcmtcal Prodgatv C^. S4CK1 Cop- 
land, Detroit, UJ-cEi. 



TS-ajQO AUPZRE Weldcn f^gnt gld Rtn- 
BTaton. CoitipLc-le piaos Uc. FEana shav 
BlPfilo AEvd dibit welder PonnrotlorM. LeJay 
UanglagturJJig, 34^ L^Jay Building:, Mlp-' 
j^apajja., ~M 1 bh. 

ARC Welders. BuLid Innn wmwi gear 
‘WlLJb tbed inatcrlatf. BtuP ptiPia fz.OO, 
Harty LMtilcc,_.Iawfl City, IA; 

BARGAINS. tifPionstrAtoi nre weld^ra. 
KHpELne p-nd El^ectrla dtl^e. BtULd yaiiT ann 
■HftPlsiie. U 7 B KW. LibemL trlHd. mai 
tEttna. Writ# Hobart Welder ExebBAge, 
Box Id'TlI. Troy. Ohio. 



EXhECtI'ROPLATEA Ear laborptary. ahap, 
lieRltiner. Ohoftta MACiufaaturLrut Copn-^ 
Dftnv. 34^ N, PrLneipdo. ClPCLnuatl, Obn'fi- 



D.C. Arc-r?eld«r. tniLId it y-ojraeiC Erom 
nutomobLla Enncraloi^ii, vablcle 
iLaht plBBi ■cneratara. Flana li.HD non. 
Weldcra Club. AB-a<aj M^Marl. CtiliaRg. 
Pgr ?;D.iF-: Vehiglg pigE^wx, wcldJ ng *LlppliW. 

A-O. Wcldan. plaaa. raAtcrlaL Prae llt^ 
enitorc, Holaeragfi B CpfltbP, Kii, 



^AL~U[>^ErY, tools and aUtPLlES 



BUILD YoOr own tnai^lng tOdix. EOUlp 
yau.r obop At big HyJtiAa^ We fLircUdl] zmX- 
Ims. EOBiorlnli. btue prints for mlUrnff 
mngliLne. bbBper, hand xaw, and 31 QLticr 
uiGtBl and waodvaruiifr toala. aend lOo 
fgr n-rw 1941. 33-PHH’. LlluxtrAtod cMt^loR. 
Levia UAcblne Tael Do., DepL -Box 

lie. Btatlan A. L« AtioalH. 



LONAfOPOWER AlUehmrFvt conVertx 
any hand Idwnnuawet JnLa caigpLctE pawEr 
iA^cnriowar. AfttnXt Loonia power, 

■4D3Q Lain- ntr-ert, ChlEULun. 



WI5 Buy carapl-elp plnrib. J*th«. HtlRP- 

era, milling maatiitiOE. dfilM, pt»aea, nio- 
ton. rtc. HtdnlHTiR' MuebLnery Compiny. 
1.133 La]£e BlriMil. CtlLiMRv. IlliPCLl. 

la-'jii-'' WILiARO LaihE wjlB (tap. Ko. 
3 Pratt A Whitney band mblllDg raschlno. 
four alEp Cnnt dr|vg. Write Eor tpH pOr- 
tlculBrs. DinciuDBtl MactUuery Jit Supply 
Dinupany, 91? K SroQPd ClnclnPHtl. 
DblA 



ENOINES, ^tOTOua, 1>YNAM0S 



BAROAIN PrlaDllBt. MotoTa. Ibtu. 

Rflnden; drill: hgmf waT^Ehop tools: fllio- 

rescent nxeures. MalL-order EJeotrlEL, 713 S. 

OriiFbgm. ChUiBJro- 

MOTORg, 3.4 H.P . Cenml Eleotrii;, 
OtCL 13.30. OUArantfird. SiudAL I /a H.F. 
Largor List lih, A. C. Matois, 3tl(H 

BaLrEy,. ^llade'LphLa.. PapnB, 

ElLECTniD MoterJ, a hp.. 12^.00: ft hp„ 
153.110- 1^3 hp. t75.«l. All BiUgla DhBSB. 

BgEon. SB E. ^rd. Duluth. Mlnu. 

HORbE. 3iift 4pcfd, ropuhlgp indue- 
tlan-^slLcrnatinB matge? |9.T5;^ 1 

Vfith G It. ball bearlDi deidhle short |32:oo. 
Butler Eleotna. 1BS5- iAIiwautee. CIiIcrko. 



BARaAINS — WeldGra-. electraplatlDB. 
motor ffencrBtoT4. Ktisirant^rd. I^nil 
teroLS, Write Hoh&rLa, Bos M-T14, Troy, 
on IP 



MOTOR Winding dito. selectlgp »Lb«]« 
nnd ttim plidsE, |I.[H. Llgbor Data Cc. 
T631. Ka nj-aa City, Miasom l 
siuLL ylixinc mgtors w|tiq Arwlblo 
eKRfta t3-S3. McCaupeU. P.O- Bax 35. 
Rueiju. WiA 



■a HDItSE. 113 VolU indootloh motoTS. 
BebaJJL, ffunnintced. S7.3S. gthrr 

WiLmut AlltO BLlPPlyr 2347 SU Faui Av^., 

ChlCBRO- 

AIR CempreasoTV fn ds; 9x9 

iT.iKl: 9!3 k 9 ciecttlG dtlLbi 'i Ln. 

j3.fi3, Free laEder. RMtianaL ID Id B. 

State. cnicflRn. , 

lu t:VA imv, aC- XEncraiatii tL53.(HI; 
alher bIecs. Motors, convertora. State yguf 
ncoda. Quern CUy ^ecLric, 313 South 

CamoriklB. ChiuRO. 






TOOL Bit models for fluglne lathe oprr- 
btoTB (rabtl). Qriiah. citL^ah, trooving op- 
erfttiPfu, etc.) Big help BDaT Umo BAVor 



far beginners., Instruetora. foremen. HwEt 
gf ^ 1 ," xquur-e Mid rglled. steel— l=li long. 
liMinpACI. ro^y to keep Jn tool Chest. Sold 
0 UI 7 In complete ttX of 13 tor 14. Bd. Sepd 
*1.03 to Maater Model*. tSW W«t Rgret*. 
MllTflulrce. WlaeonslP- Baltbeo COD. 
Parcel Fcni paid. 



BOATS, DL'TDGARD MOTORS, ETC. 



BUILD Ycoar own boat with knock-dawit 
Iramfls. Easy tb EairUiec. -^ve 3/3 
huildEsr'.! Cost. Big boat cataLgg^h. 
DrooXa Boat Cd., ^pL PM, Sagtimw. 

MLCbk 

“itAYAKa, OutbtiftFcb. rowlMAtB, duck 
brntfi WEldwwd Ready^cut Kite. Catalag 
P. Cre-Crott Boat*^ Mlllbum. Hew Jr™y. 



OEHUINE New Eylorudri aucL Elba out- 
bosTd molan now as Luw cui 134 (pliu 
Bmnll trariBWffrEatlfln chargG.) Dawn pay- 
nuenb BA lOW U *3.1)0. nftecn. edvancEd 
1^41 mpdEl* to Chow lioin. wnto lor CAt- 
■Jibfgj. boab dlrecborr and hand.y Bout and 
Motor SrLcctiir--4ll frErl AddrMd. £vLn- 
nide Uoton. 44 13 N. 3Tth St., MilwAukre, 

WL&. _ 

MARINE CahycraJau parte for all aubo 
ctiijpe*. Buy here and save. Convrr^LgrT 
PartB Co., 973 Adams ^Exeet, Boolon, 

MmX, . 

FORD-MEtcury-ZLephyr mariDE egnver-^ 

al-OQB. Catalaa IDc. Lehman CrudneeriPE 

Company, Degt. D. N ewark. H. J. 

HEW Type eiectrle oubbMrd motor 
mxde from nutg wenorntorr, oir bmt- 

tery^ Cgcaplctf j^au* I3e. Lif-Jay Manu-- 
factoring, 517 LeJay BkilEdlng, MlnneaEH- 

' o(Ua. Minn. ^ 

TBfC PlrwoDit boat plauB 50c. Trtti oaL- 
aloft hoatbulldlPE plans. Tho Rudder. 13 
Murray StreetL Mew Ymlt. 

MARINE fawer^Eaally egawrt auj 
Ford meter Idgmcatlo uniE ForehcD) with 
OfEO parif and klbs. Complete oataloRaa 
93c tcolal, DsmlthGOEiH 3Q4i lAWpcpce St.. 
FhLIaaelphiB. Fepua. 




BFDRTING GDDD9r, GUNg. FES HIND 
TACKLE AACUEEbY, TKATFENG 




Savannah. Tenn, 

ENJOT PiotroHon from pioftquHpu. 
ETiDts, btcz, WEarLtuE pLgpbole bobOtnet 
htadtent reaching wgw phouldpra 11.50, 
ta cnLlar 31-25, Lci larlatAneLbe 41 .DQ, uriLniis 
plpenoQe 35c. Latent two nan bitltorily 
net lI.EO pofi-maJd, Cape Mir- Cn.. 372fl 
Not lh Tfifllh air^t, FhiladelphlE. Fenna, 

iMritDVE TheltDck^and sLw thi] ehoekr 

"White Linf recoil alweTlKT^ i^.so. Writ* 
for friH! ciLlJLiCig, MgrahOrn ComijAriy , lnC;.H 
Gleudale, CalSTornla. Dopt. A. 



GOLF Cluba. Five Club Euatched seb 
13.5D. Llncaln SuipluB-. S34 Slepliensop, 

Freeport. Ill, 



BAROAIHS1 OU.ll CBbalUg SC, fl*TUng 
catalag &e. cRmorn. oatalo^ luc, archETy 
CBtalOs be, liiEdjiLxOward catalog IDC, j|0l[ 
catalog 5c. Wfirshal'a, FLrst'MndlMnpFM., 
ewattif. 

BEND For Ire# IUii*tnLted eoUtog of 
Lawrence Icathnr belts, hglat^™. fun cuj& 
and other xpcu-Eiug ttiulpTueab. GEorge 
Latfranee Co m pa ny. Fa rtlaniL Oregon. 

THE IdSaL 'KB.t to keep dub hodse, dlrb 
and infectian 1* td UHe ^ 'Ideal" Ear Stop^ 
Ules, 33c per pair. Write |gr frEc caLiHSf. 
Mers-hon Cnr^pony. Ipf,, Glejidale, CalJ-^ 
tgmta. Dvot. A. 



CCLT$. TargEt platdid. halBtex*. police 
godtl*, etc. Catalcf &c> Wlnc-bdt Bcix 
€5. WoodblEM;. Prcina- 

COMPLETE CanipLag. hunSpff raulp- 
RieDt. Used -Rnru. Catalog. GtaidD. Howo 
Fur Cnm.T3gpr. Coopera: M3U*. Halno. _ 

BOW And arrow kJtn: Fof making lem- 
onivg[^ baW — bIK aiTOWB 11. 7g, 94c. 

ConiLruetlan book aot- CAbalftpufl- fieo« 
ArrheTY. BIT Buulh State. Chloagu. 



AHCHESY Equipment; Dutilodue [^. 
Mld-Weat Art±iEiy. 23D3-A East 75th, Clll- 
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FIELD GLA^KES^ TELESCOPES ANP 
MICROSCOPES 



n^^TFiOHOMICAL- Ttteflcwa. blRKulRT^. 
^aau«r&B. CQfoTDacQpGa: bciusl^t. kd 14 . pt- 
□Rlrcd. SrncJ I'Hc Ide- Ibi 4 il Ln^u-uirQecLta 
49 rtiJ-«d. RB^mu££i!n. Bon S 9 I. Amatcrdmn, 

W. Y. 

l^Edlfl-ifrs, rEudcr.s. OpEJ-CR] 

? .uatiiv. lo djaiD«CGr. MItuiz Lereht- 

WtLlHlB. i for iJ.Wl. ai-lcn-T PH^p-trafcit: 
ctilA^ge-ta-, Di>u[]JtbLa, uleuDtiea, 15 -.W. 
H ™^6 wgat DTMdW-Ry. Vprii Cl to. 

TELESCQFE5. M1cr?tc<lE}€«. bLniKlJll'n: 
biirEala caialpi;£ tvt* *. BrawmcDpa Co., 5 
Wt±t S!TLb Etrset. >i!cw Vark. 



JL^mqilES, EELICS, LNDtA]^ GOODS, 
CCRlQSi 



GEinJINE IndJan iraveb«odfi. idasF 
tWB ^mteii. m*} - iS etPCflC Sjwtr- 

uirnl^i, CatLf-QrBJfi. 

FlPrV^ Indikil OiTra^llrAd!! ll.EiD. HjirrV 
J. WhlM. BL. F lUl. AtH. 

12 BEA OTIFUli ""PeTrett prEliSatorliT^r- 
rofflnradB II.W. Irfir H-pwfJJ. Otcnwppj, 

Artananj. ^ 

Boolta, rnkncpbls, £UtJn. £&U- 
latf St. Junes AatEgu«s. KorUibraEtch. 

ISansaa. 

tfWOHllS. FJsLali, daHiKtirB, ■.rcnar llqi 
JOe. ROtHrt A'beia. BCDA LexicLBtan An.^ 

Htv York. 

I):LiIAN cqUu, biU%, icbu, eryi- 

iAii. cufira, cto. IlluGtraCcel catal«it it. 

IQP JLCvcI-tnt ■J-TDorlieads- fi. DunjeL^ 

Hot SarLiias. Art. 



CniffQDILLA'S iPdlaa Cnit UukUM. 
HAnalwrIc oC r 1] lndj«n trkb». i/araAlc*, 
H. V. 

INDIAN Ra]Jei^ beum-otlc. cqLili, cuiiofl. 
[nlneoraLH, old vlua. Citaloi ie. Inoaiii 
Mud^^uiu. O&borFW. Jtansfl*. 



TAXIDERMY 



BOOS — OrJulF. Mlflr. TsImIi or trewn 

Ikf^nr. Llj:t!Z'. rnaqntfhii; Hop. bpbg&i, iCt?(V0l^i 
laopard, paiue tisfida— D nt. eta. ab«ep, 
4ini:cl-ffM. moi3st Hiaodrcda of chcioc «pw- 
SlDelfLA ai tLbU^LAlI/ low prJOe^ StVil PEL Ap'< 
iproTot lo ro]]Rbl€ iwr-BORE hnywhett. Wrkto 
EQdAV for MlrCliPa Abd priCt Itil. J&PAO 
firflfl.. 1P4D ErpttdwOF. D^nvtFL Mo, 



□DG 9 , PETS, BIRDS 



PICJEPJiE — JQoB.1|ty honiPTu, tuipbkrJi.. 
laAtAdla. BawituJ RJabt now\ MPrrin 

F-htfr. BrE-h^Ip.. Ikk. 

EEABTIFTrL Puze V/hi\e poiLcc dOiB. 

An^nla Kriinelft. Mwe-. N. Dait. 

PUPPIES, ALI kjndzt Ifrt demlLk! Bodt, 
l(H DbPtD£ FCOD^PlEGd bfCOdB 35C. ROFB] 
k.pnnE-Jjs, Ohnzy, IT, V. 



TREES, EHICUBS, PLANTS, HER PS 



COT-OK-APO &kuii BDruec tr-ccs- ^ jf-ar 
□kd. extra Biftm. 2 ^ pi^paid lor tl.CD'. 
Rncky Mountain tv-rnTT^pp Co.. Dcpt. 
Ali, EvEi^reeu, ColPFadd. 



FOUtTHT AND F-ARM SCPFLIFS 



HAMBTJRGS, AndaEuBlana, Javes, 5LI¥^e^ 
LeEhorn*. 15 esE-^ EFniHrap CoFDPft, 

fjrT ijEa.icQ. 



MAKE iitnes rAULFiB bvaLlm. WLUi 
BTGWcr'E BatteT 7 BTfHdFra. plua sood 
qhii:±^, ron can stftrt lokljnK broJlcc^ prnf- 
tiAbky kti S it la vftijtks. CdbiplEU brablef 
ulantfi aa taw eb 13 - 7 .^. IzctEht paid. 
Butakl dg-a'n pa^in^int. rcWT tTrirui, — 

Brow^ei'a \f}0 pare caialbif explaiREns lnv^l- 
rr bosinma, Srowrr MTb. CO-. -Poi H-6?. 

q^ uiiafv . jir__ 

MAKP Mbkir}/ k^hlh. punillry, S-miiLl jd- 
veHaent. DaSl;^ Lncppie. Learn him pLh- 
tn HUjccfFd. RE-nd Am.rrJ^a'ri ktJidLnn puial- 
tiy MOA-^iEne. Five yeorn Sl.DO aix. luontba 
10c. Fodl^ TrlhuTie, Dept. E-to, Mount 
Mnrrla, D|, 



DEPENDABLE Cbicta. f3.ff5 per fUlD- 
drt^ck oii. Twenty breed;, OkdcsL Ikktnoli-' 
U.S. Euptovid balcherr. Lbovn tor f&ir 
deallRE. Chestnut Katcher?. hofi ID. 
CfLEnlhUt IkltiLdLi. 



Carney cuts Chlot omt?. Barred. BuJI^ 

WtiLCe- RuiflUt, R«e1j 1-, 'nilJte WyandOLtca., 
BufT OFpinetons 16. BD — lEb~ cocX{]rekG 
16.46;:; PuU^is 61-9&: BlR EnxHnh White 

LaehQFRB H.60 — l(M!i pullets 911.95; eocL- 
ETtis I?. 15 . nt-Evj rpkx^ ft. 75 . Lasht 
mtxcd si. SB. Wc uay pOdl^r. Prompt 
BhbDiDeFit. Carney nateherTr Shal- 

byylUc. iFidUni. 



FARM MACUCNEBY AND EOFFLlEa 

GARDEN Ahd smstl lEtm Lracton. to 
i hbFce-Dower. 176 JW P-nd up- RJdt nr 
^Akk. ^taloiF Iru. Blmw Min. Go., Dept. 
PM7, Qataa^UFff. KansAs. 

FARMS— FARM LANDB-^REAL ESTATE 

ARKANSAS — Write Ware, areeFtwood, 
Arfca Dflas ,_ ore you buy land any^b^re-. 

SEE The HighLaiwai of tflotviAnii. ChnJne 
cut-over Is-nd ackkLne at lOHV urlCeS 00. lib- 
eral itrbfcB. DoscrlpLlve book sent upon 
rcguMl. Lonir-Iiclj Ftrm Land Coipp.., 
BTj R, A, Long Bldg., K ansBJ City, HOl 
fSDC SECURES Rlveredde tr'^k. oanniFig 
CTQp larm, 11 oerce: nurpk ib*d«d 3-rcxna 
dwelling, ekwtrlcaty a^aiiahEe. laraae, 
□□uIet^ hou&t:; only 6HIK; psgCi Bl catalog 
125D PaFCnlne many states, maklcd free, 
i^irput PeaRjT 2B5-P 4Ui Ave., New Ycrk 



GOOD FoTEii barsalm. Washington. 
Mlnnr^nta. jufe^tane, Idahu, Oreiun, 
Nciih Dakota. Dependable CFope, lavor- 
able climate. Write for Iti-rrmtwrc and 
ktsts dcBqrUdng Lypleal farcfis Iof sale. 
SpealE^ Htato. J. W. Haw. 119 NwthcTFt 

Fariflc Ry., 6t. PaqI. Minn. 

ID ACHEB. Kcar Whkle ftlTer. uulu- 
proved: poultry kahd. tl9D. *5 down. B 
mbhiJily. Free lint aFid iLtoraturc. uub- 
baFd. -3 III Ora3?mA.ci B-LdS-. Kantoa Ci^. 

Knru ^ 

SACRIFICE I Stock farm — 5H> 

Carroll Counly. Araai^nj. Earl Haln*s, 

Furt Wingate, H e w Ifcli COL 

FLQRmA LanOE. P0Ft7 B«Tea is-oa. 
EaBy pRymcFita. R_ W. Stewari, Iiityetnes±r 
Florida. 

PROFITABLE OCCCPATIONS 

EARN Money at Lozpo rabElng new very 
rare and bcautlluL plants. un.Qmlt«d de- 
mand. big steady incorae,. ulcaeant work. 
InsLruotkon iniormatkoFi and ton difErrent 
rare plante Cipola's Cacti NuTaery, 

Pnih-ana, Calif. 

dllLL aiant E'utEt crystdla lor display; 
curios. "Beed" orrBtaka and Instn^etians 
for growing SOc. M. Marble, 2B23 W. Ave. 

H. Laa Angtilea, Ca lirornJa., 

VOD LL Lkfce rcaiTverlna 'mirTOTS. table- 
ware. making chiopEd flaxs mujiirnLaOEdl. 
BiRiu. wnto Spriokke. Plater. ^5$. Mu' 

rlon. iFidlryiia. 

GOLD EtaibpLiTLg. FoaeJuaUng. pront- 
able. Fret boot Let. Homo pity flpccfaltl^.-?, 
Derit. PM 1173. S p rlhtf field. MaBaao tiuaet-ta. 

gbOOci PROM iiau acre I Orowlng gm- 
Heug. Heed, contnwt Eupptled. Fall plant- 
ing. Pariiculsns IQc. Aosoolaled GroworB. 

Dept, m. Bt. HoriwFt. Manitoba, 

srUDV And bEeoTne a licensed E>TAetU 
tJoncr of the new nsjAhaLbalca] aeollglaua 
ceBeeBUon called '‘OnenesB" for neakm. 
Imppknesa and nrwpriity far selC and oth- 
CTE. Home Eluily coursa. Eicluilye terrk- 
torr Jn your district now ooen- Be J3rn.t. 
7. (HD word bookltL free. Write '^Onenesa 

gocjetv.'" Box 71. gtonrham. Mpjm 

RAI^E AnguriL rabbatJi.. mink., sLIvei iOx, 
canarlea. pticasanta. Valuable bootlot IDc. 

OrinsLEttd'a, CmroJlt gi n. Ikkj.n[id>. 

WILL You glee ilb 5'^- flret ISDd you 
injLkE-? AfPrmemru CrtcT Work hncnc, 
SI.CIMl month reported feiceptlpnat — rail- 
tliiiEk. S± 3 MCt Burpri^E! Natkonut. Sm 
IMP. -Ban Bernardizto. Ca.ur. 

*10.011 WEEKLY. Made gFowlnt uiuah- 
rODlBS for UB. fre^, dried. DoialnJcin pB.t- 
enl 3416 b^. Fire spawn. rTortii American, 
IfiBP YbBkc,. TorantP. Cnn»fcdA. 

ANKODKCTNG Hew home Btndy oouree 
Ja cumtnErClal baking, 0-Mtd Reid. Hraiiy 

clcPT’oaalon oroot. Coirmiah EchooL educa- 
UOd sUfEclent. Sshd far frEc bfuklrl "Op-^ 
portunitle? Ln the Bakina iFtdustry" and. 
requ.lremen.ts. National Bukl-ng In^tltulo. 
1316 Michigan. Dent. 3431. Chleoao. 

ANOORA Wool rabbits AdietIcb^S 

fonteat crow! HIT fcnflastiv. Start now. 
Dakota RabPjtry. Dakcu, Nprih Dakota. 

BDDKS. PERIGDXCALS. PICTURED, 
POSTCARDS 

MOOKbI Soefcsl Bookal Ho matter 

-wbsL ycni waht in tbr bonk Hoc I CP-Fi A]] 
your order. If you cannot And Iht book;; 
you ivRnC send Z5c- In ElkveT for my book. 
CSlSlBifue tnda.y. Lc^3 Bryant, 3lDl In- 
dlBii-a Avenue. G hEcaao. ^'ni. ^ 

“OOVERNIfENT vs.' Banis"— Amerltan 
money and orudJtEiiiCE 11 AQ iigrTfi nr dlB- 
ngTH!. but rcad.iL 2it. SoilLh, flBBl JojbM, 
Seattle, 



BOOfE Biwlns. CataJofue free. Ren- 
j^cb. PM. ad i^uroh . Now Y orL C ity. __ 
woR-LD' 5 snapshots. Foreign 
VLIUOiia, IhdUii trial cOlikfaitA,. maiuEmcnt 
area, beautiful showglrta, Btaga revues. 
15 different gl.flp. Pormap, SB3 Lorlmcr. 

Hrookyn. H. Y. 

AA^~ Loye postcards; surprise sweeties: 
S5c dox^- Oomicardd. Hlaot RJvcf Falls, 

Wlo 

"'magazines. Rack hUmbET^. |ke| 

Maitajlno Mrtrt. RwLvn. H. Y. 

ic ayvij BoAt HjAted nnAKaainci. cata- 
Loff JD« [relundedl ElailtLR- bankc. bonklcEa, 
phfltgi, arb studlcB. pto, CHeOTOM' B. 663 
First Avenue, New Yoark CRy. 

G AMES— ENTERTAINMENT 

PLAViS. Operettas. iPusLcal comedJeB. 
eoHolete mlusirel Brsb-parLf with oohr 
pmgriiins. blukfacc tklfe. vauflevUlE aota. 
monoloRE. dlatoga, lecItaUoHia, Juvenile 
nSavB and sonaa. miLBlcal rcamnRB. enter-' 
ralntnenlx, auikr-’Uii BaDdE. Catatag free. 
T. e. Donlson & Co.. N. Wabaeh. Dept. 
11, ChtraEO- 

MAGXC TRtCKg, FtteELBS, JOKER 
NOVELTIES 

CARDS. Trick pack free, with fiJU&titlf 
cntulcw TqrFMir. 44SyM Dormaritown. 
P^ladeLjatkIa._ 

JUBT Out! HevTlMl catalog 5419 taficka. 
A]] the Satiat maglCL Eftejly Joamed. You 
omaze-uvEUfy frfehdx Jit anCe, Large ak- 
BOTPment. Lowest pTicea. IDC pogid, pzo- 

filJElV ll3aaIraL«d. SEnd lOc today | Lylc 

Pouglofl. Mogl Eland. Daliaa , ^ Te koe 

CAHK Muncr In any OFOwi’ Calk luTnca 
qf StTAPOEr;, Cell tlhipbkEFi udEktlmiE. Prn- 
feaabonaL oourie oilpd reading, spirit writ- 
ing. etc.. *1. HrndPTson. Bax Jll. 4xn 

_&ErHBrdlhO . Ca l if. 

AETOTINDIN’a New parlor tricks book 
?6o. Poster, Box I^PP. O-rnmintownH 

PentaJi. 

FREEi Ten Lrlrtx, JOkjCfl !□ nev/ mEsn- 
bezs. Membership 25c. Sons of Sataci, 

HLintkngCon Sta.. M. Y. 

MAGfC Tricks. BPoaratuA. IlluElons. 
New. ekdiulvE |knE_ Ltsl;; 3r. Mac's Magic 
Shop. 5M-B Main. Ft. Worm. Texag. 

AMAZING Hew IG6 page Magic catalog 
now Oh the prESS. Sic ruuerVEd your tvp'f-. 
Order ycurs- now. Chicago Magic Com- 

TMiny, Mgjtnn Aye.. Chicjign. 

WORLD'S LAtitcsI prrfeErKfIgnal inagtg 
shoD kcopa you In loach wtih latest Lrlcks. 
Ta reeslve maJlJnp^ &End 23c For 1911. oat- 
aloa, Holden. 33Q W. 12nd Bt.. Hew York- 
MAGlCtAHS' HeadaunTloT^. ilg-mwe 
oatalor. nacksL oarlor. proleaalonal tziem. 
ase, Kantrr x. M-iait Walnut. PhlLadeU 

bhii. ^ 

HOLLYWOOD Special! U&gletaj^ but- 
tgn, ciLtalggue. ghg^t Hluslcn and freo 
tzlok for 250. MuJo House of ObMxies. 
Bote 666, Hoklrrc^. California. 

COINS— TOHENS^LHRENCY 

WE Boy Indian and Lincoln head pen- 

nl4^, m.nd all -Eld ineiiEy. $end lOc today 

lor leil catalogue or prices we pay for all 
wanted U. a. codna. American Ran# CPln 
Cn.. llldfl TranapoFtatlon h-ldg.. Ohlcagh. 

UProino^TLATto iwo-e cent, beautiful 
rgrE.lgn ciiln and AJ-tBlcfniC kOc. LShd-ciin, 
461Q-A Latikefahini, North Hollywood, 

Calif. 

OLD Money ^ranted. Will nay rtftr dcl- 
lata for hlcLEl of ISka with Liberty head 
fpo buffalo}. We oar ensh premlurna fcF 
oil rSrE cnSiix. Send -Ic Inr tarwE Oain fold- 
er. May msan much croht tc ycu. HunUs^ 
maUc Co . ^pt. 39, .fiarl Wort h. TeJc oS. _ 
WILL Pay'll5*c4cil for certain LlFuTuIn 
penhl^J IndlarihEAdi £20H; dltdES -61,049. 
Catalog 14c. Federal Cola Eiehanto. Co- 
lumbit;. -Qhle- 

INDIAN Ccnlx. right dlfTezcnt. and llxt, 

3SC-,^J|OI^fl21,.RMhjaBt^^^ 

**'lOT DIFFEHEHT FOTElin coins, cIumI- 
ricd, i2.49. KoeppeI Coin Bhofi, KkghLb 
aud BziMdwa^j_LoE Angela . 

"'cbMJ^EMOBATlVfi' " iMs. CroliimbkA. 
Llncnlh, StOhE-VfmLntain, LOag'lAlsnd, 
Cleveland: II. DO each. Large klluatratod 
mtJilc'JnJic 25c, Wnemnn Sbult=. Salt L*te. 
utali. 

Get Frortt and nlpasurf iri ccllectlng old 
eoJhS. Bsh-d 190 far £4 -page JlliixtratEd 
coin cataloo. You'll be dclkghlcd with It. 
Sead inu Lt now. D Uasc Mchl. 276 Uflik 
Building. Fart Worth. Texas. Largest ran 
CpJn fj;tabhi>ihiiic!n.t Jn O, R, Exiabllshnl 
41 yearE. 
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ILLUSTHATED RetAil coin Ht4l«nL? 
lac (reJundcfll. 3Wfl Emoutl^PM, Jnjn« 

Randa lL|_3<l JB QUth Dgat-toni- 

GEnIaTIO'nAIj OQcP. CrtuiiB 
wvTth tT6Q.4)0: nJckrt^ 4IH)Q<-DD. Bljurat 
V^lqE M-lia boolt publiflhedr 1^1 4 ^LUkCl- 
PRfiCfl JlliutrBt*d viXti actufel 
Fp-jLD|i«, orkv Itz. Aoierkna Ovtw. 

Ben . ^ 

FREE I i^r^lKtl toLii, bAjikuptB- ani;] TkrEO 
36 T9BEa llluECralcd ooJn ed- 

pmM iiTviw APPlIc^hta, 9cad 3c hogU 
AE^- TaUi&m Coi£]eo, aprlficQiiLd'lSS. 

Mm. 

I H^V j»t lilt Hurcc U. S. cPlDfl 

jva VAUt, Stnd ue Itil. ''hlccb ms bj- 
np3,Ll," WLllinm H. KEDVorttL7. WALcrvllLe. 



ST.VHr COLLECTIN^^ 



rOBi'J'lVtiLT Greatest I^t- 

ZnUirDitjcDBl U.5(t Bt4mp mi- 
bpiD — cDv-nTdaE entire w-rirLd. CbnlP-Ln4 
3I.4HM} JllUfllraird deacrLplLVr apac«a; 
acQtt'B- 1B4L BtancLard f3.00 citAt« "Pbll- 
CncFclcpwaiR"— Beth RPqcliitcbr 

free Lq tLppIk^htf Fqt TorEtan ^prqvAla 
□HpQiLnE ciutatneial Flj^meLiLb, iSf^pl. A9, 

Be]], C alirgrcilfl. 

FREk- Faeticub men, 10 aFGhlteetun, 
IP nctf applIcBniE lor lnrw prtcEd JidcctlTc 
ap^ravAlB. Me»ihLjr b^lleUAi. Vitsll 
B4BEn£i BlATE m V]f«ll BL., 0»teiA, L a. 

” M^dKIFlCEHT^CoiltcUDn "iD ‘djWBHDt 
LlbfFtR. QqrfepijB cvcraLint twc-CQ[(>rr<t 
abpv-ina TJ4j<l-R-'piiiiAls, pBtitc 
4«n», pETrdrrmtiPd EauiEfr. Otily 

IDc tg npprcval spplJcAEita. EUlen Stamp 
CP., 4617 Kf^nmpTF-. ChtcaEP, Dnpt- M^- 
300 DlTFEHEHr FpffI^ ataram K:. 
Untljar, 1M3 Wap^r];^. Cin^fcniiall., Qh|.p, _ 
GUATE^IALA Set Itw. Rf^qiwflt Mpfpv* 
alfl. KflU ht , BftK 3TBQ, PQrtlaitd, Optaon. 

a TRIANGLES, 6 Latin Ani^kiin .ir- 
maJls, a«e arHca 4S«d CtooaJ AlOftEUfl, 
AbrHtnLa (wkt HtTlcktaJ. FoLand. etc , etc. 
Eutni'ihtna Plity 10c t4’ cppiEiTal nppUCAtaba. 

Bfl V .__ B e nt er,_BiLirEa. a. Dafc. 

WAtrTED. CaOlHtLPClB, BCCUmUlBUPEU. 
SttTid d^PorLptEPEL Lf«tLa -SUetip Cd^pnny, 

Hayti-hlLl, Maaa. 

.^B^SATI^fAL Ofup.tiLpAC4<ni gffer! BhE 
papktt JIhS different iutludlnR IcdacLd. 
UanchukkLO. Ecuador 4Amcrlciin HPiB tp 

full calpr^J, Dunzla; Blrcniitlj, ePmUfeJ^L-a- 
ratlvax. LrLanEL& HtaiuD, %i nnJt«d BUte?; 
e™ptct5 5tt United ^tAC« tcEii^nphs, tit- 
aJORlDE 30c, P&tket BtElisEl CoLonlH, ID- 
cEudlDf OwaSlor, Jiyft\trtht.d. BumiA ln?w 
cauntry) jufalln and oeraEiatloau. $c«roc 
FAV Eaitera Ifpppbljc c»tcl«dPE SOC, Big 
UluBtrated liitd ol ether barEalni. Total 
cnlaLaa price gvrr Al.OOt All for PfllT Be tq 
anoroval airohcantB! WarEd-Wtde Blatnp 
Cnoipany, XaFPurloiqnt CM-N. CARide-p.. 

New YPft. 

unTTCl> Statd art apprpvil. Oord-an 

Dariaoaa. Boa 550. tAiLncInrater. N. Iff . 

ETCANC7EI FouFtocn lArr? 1631-V com- 
a&c. Apprptali? DnEOrt'^. 
^03 Ctiatoao.hFiflDd. .MonlTeal. CAuad B .. 

UNTICKEDl IKl O. 3. nvecuBB an dao- 
ulncnt^^likl E160— fOc). Vanvoedila, 

ByndthAb., Penria, 

300 ALL DtiTeTient sCimpa— filCPb^ iP 
pictorlata from occupEed -countrloo— 10c— 
vhEla tbor luit — to a^iwrI oppllcAPta 
only, OJtlcLal Stamp wmputqr, bepart- 
laeat T, FaJrLawn New JcFuey; 

PfLBffS Carapietc Canada raral Tlilt 
wlUi apnrauaH. Chd-teF, Boa SIS-P, 

ptiica. W. T. 

60 plFPSftENT U S,, tnelpdinc cnni- 
niFiFioTatJ ALnnam 10c. BoLdeDOerf. 
jCAteppolEa, 



Uo VARIOtfiS 16c: Ocnulno Saxony ifo;: 
Rpcnjin atAlc? 33<, AJb.i, DoA 0009. Kucuaa 
ClLy, Mo. _ 

ALBANIA 3M-SD$ f Spurge t 0c ’with np- 
pFnvaLE, TUrFiei', 3034 VLckabUri-, DeLrokt. 
Mlclkkian. 

ntEEF 30 D^JIcT^nt caimncmOralEvp^, 

Pb^lafte 3c. Petmy approvalA that aaLbiy. 
Dwle, Bog 6 IE- Barho rtonj Ohio . 

TEN TuraalAV llabkiri, LWO dOSeb pHikUd 
atailonery 30 eenta. -BJcKan, 3633 Obear, 
flt, Lquia, . 

mx STAldP CalalDaur rree. libta BriU 
Iflh North AmerLcan. United 3tAtea. for- 
cLrti., fme. OxiLy 3tAiap, Dept- PId, Td- 
roittOL Camda. . 

QfnNA Famine reUet Htampa- !>c, approve 
ala. Avery- Morton gtrect. Andovor- MA4a. 

LOW Priced U. S. appfOT'ata. Podtaie 
paL-d both vaya. Katser Btamp Co.h 
H urloy, 3L Paul, Minn, 



MINT Sets— China II.H and *3.00 
(Hd. J0T.jda> 230. Mmnehukua— rour J641. 
3e. Coeta Rica. 1931 lour trlanBlM Ic, 
With ajMSFOTalf. PKclgTin Cwnpfthy, VlnC- 
Jand, N. J- 

Q£¥CNETLLEg. NeJd. Carbianf. Man- 
otLukuQ, Brunei, Turfea aaJeoa, BzlLiah 
SoloEnons {CannlhiilandL Eycnthln^ 6c 
with ancirorAb. VlUtw. 1-34--3 CUnton SL, 

Bipcklyn. N. Y, \ _ 

t3.ni HDNa EONQ StBJUP ODir 3a to 
a^pr^^ huFEiB. LoDujc. Salcit PetoFBburg. 



W£EI£L^ 
weclu. lOo, 

Mich. 

“ABTONTBinwar'lOO DiUBTODt roraiEa 
3c1 AttraotJy-a approvala. United 
Service. IM " 

EentneXy. 



Btamp cnatazLae. thlrteEn 
Stamp Joum«l. Kahimiuac. 



North AahlJlnd^ LMlEUton. 



FORTUDAL 100 DJnerem 3Se to appiO¥- 
al amllcnnti. Hermca Stainp CompwniF, 

Baa 570, Hena a atead. H. T . 

BTA-MPS Waikted by thaufluida qf OvF 



readeia. Your ad En thle apace will bring 
you Eom? nloo ordera. Dna adverllAEr aoln 
iSD.SO atampa. Write fgr pwltlve proof. 
F. W. Johbaati, CleAasncd Ad^erueiiiig 
MabtEcr. Room 301, 3W Boot Ontario 

Chiag O L 

TUNE so nitTerEPt dj.pan mad IS- diflEr- 
OhC China with ApprovAla, Ei»I. Box 1319. 

GhicAEQ. 

SD BAILROAIIB, Hhlpa, etc. lOc. Ap- 
provala. Buchanan, 3o7 Eait 33x4. New 

Yark- , 

4D PAGE Hobby Modthly. sample Klc. 
‘"CoEleotor-DcAlEr-Ttadcr Marine/' La 

Fgrte-. Indlnna. 

FINE AE]prp^-wLI, freshly mounted. Faat, 
penonal aervioe. Tell me wTiat countries 
you collect and I will aend thrlr itampf. 
SiklncLcrp 3H Eaat FourUk. Long Beach, 

Cam. , _ 

U. & cornpiete }ic. Pree 30c 

ctlppcr^ Hpr ejSB. MlcincapnllM. 



BIS PolJar^ fgr 
slAtnOfl IcaL Drico 
ABiirovals. Tuthumi 
He]4-M. MaiiB. 



JOr, 30d dkSerent 

UL DnEr 16c with 
Gtacxsp Cq-. Sniiog-' 



atANT Factet 136 all difftrenE rrom 
Africa. Smith AmcricA. Smith Sea isjabis. 
etc. Includes Nkaraffua airmail, two 
scarce unused United Btatci ^taloRtnE 
triaoRk and aniuiJ ata.rn.bi; biauy 
others. Also includes Tine collection 36 
diSrrent BritJAh C'o]gnLr3--'^li.H.rk.mrt, Jh.-- 
malca. Johore, etc. and nnJted Statea 14 
and (S' blah Tiluea. Total catalog price 
gi'rx 6a.b01 Every'LhLnR- far Only 9b la ap- 
proval snpllcants! Mtatlo Stamo Com^ 
Danv. DoonrtmenB td-A. GWmdcn. New 

- 

13 CIVIL War revenues. 16c. lo and 2c 
RPBroTftJ? iaclnd-nd. -crticltenhiai stump 

t^n., Che i tenham. Fenna 

STAbCP CbUECtJe^U bbbqhl:. Bcud ta’ Nr 
Barcua. 3761 Longfellow. Detroit. 



IflW U. g. (ox cUmt and 4c ngqtaev. 
Staibua. Port Jefforaon. W. Y. 



Jem 



30Q DIFFERENT Blamus I6c wLbb. ap- 
pravab Kaxr RenH. R flM pJbr, Lqiijsia.na, 

BMQKT Mountain conLmenioTatJve iheeE, 
taracst 17. S. Rtnmp Issued, and S 17. B. 
Jactbdibt commecdaraitve^ atribail., ±ev- 
onuca. stt UataJofrs itc— Tn ipprovml ad- 
pLLcanl4 for Sc. Curhan Blamp Cempaoy. 
QlDucester. Mass. 

UNITED States ajmy and kuiTy. ten 
stamps, coEQDleto 10c Lo approrai appll- 
rante. Brownie StAmewhoo. Fhnt. Wlch, 

SCARCE Dtatnohd airmail E WopderCbl 
i>acket 115 dlf^BTont from strange coun- 
LrltfS. BrlLlab coleuEea. BaJtl. Taamanla, 
pictorials, eUi. with npoxiavnls. Re|iq-- 
ElejkS Naasau BL. New York City. 

fS.Ml INTRODUCTORY Padcct Jc. Be- 
quest APPTOfvala. QUaJIly Btamni. EngEe- 
woa4. Colp^ado^ 

ONtTEI) Statea stavniH on apo-rovil. 
America'^ iPWcHt acEllng prices. Stamp 
CobLpanv. Albanv. New YorJe. 

SOUTH Am.i:rlo»kk— IBB dinexcnt Iflic— 
with approvals. Davis. BLlver Lafce. IpA 

FORBIDDEN I BXotLc layfic-xy itaiap 
I banned Iram use on mail In the Unhled 
SialHii b aow LiLcludEd in wur ricw Ifrll 
bargain packet ol more than 106 dillereat 
fitojnpi frmn Aierbakiap. Or-orgin. TnirMi- 
caueasta. etc. All r-or oalj 5« tn approval 
Jlpp^i^ulnU, Cactus dr. Apototau. & 0 * 
IBZQ-B. Tucson. ArlEotia. 

FREE I Pony Eapjw a«t ffAHilmilcsL 
Foetago 3c. BoberU. 10Q Budding, Bay 
pity. Michigan. 

FREE! Austria war sot. Bestage 3c. 
WllilMPH. 606 Arohcri Bay Cltr, hUchlgan. 



SPECIAL — AlriimlU — J3 dJAereut. In- 
cEudina trlabirl-M. ZrppeLib, Lada -Anuriev, 
etc. Oo Co npuLlcwPts for beet value, at- 
ttaellvtly pxJccd apprpvaLi. Continental 
Btamp Co.. Pent. B. Eandv Hook. Cono- 
AFFROVAL BhEeti. Frederick B. Driver. 
40] Finance gtdff.. Philadelphia.. Firnjiw, 
3P0 DlPPErtJENT 3flg; 666. 66c: IW6. 
tl.60E a.Om. U.IH. Trtd Ohkcp. 0^0 ^Oth 

at.. BrooklM b . 

SEND Postage for free Unibed States 
orico list. Btanlov Olbbons. 33-F Park 
Ro w. N ew Y or k., _ __ 

radii Btar Approvals I Not^Lug LLfee 
them I Write today. 3l3 mixed U. S. JOo. 

Kceaeti. Tmapb . AtlspbA. 

FREE— The Stamp ‘*Ftndrr ! Bend tdd*i- 
for big new edition. lulEv IKustraLod. en- 
abling ypb LfiiEJititly La kdi^ntlly All difficult 
stamps I Also Une pacHet strange, lasol- 
noting BtaPios from &oanlR-KcncgpvinH. 
ZkfpbACP, Fatlala. Cyprui, sic., Jadudint 
mmw. snlH. anlpoals and strange eosnss. 
All free to apprcval appELcaan Inc^CDinx 
3o DDQtaRe, Darceloa Btamp Co., Box 6UD. 

Calo-lg. Maine. 

a(W DIFFERENT jfle, Jiig appip-v- 

als. Cov^b Btajup. 2B State. Rocb»Cer, 
N. Y. 

CANADA 166 DJCTeretit »e— aPDiovRla 
■11 cpunlries. IJau. Virtaria SciMp Ddl, 

Ljmdpn. I. Uanarta. 

PENNY Aourovalfl-. that saUsTv. Nell 
□ robherg. Box 944 l-P. Philadelphia. 

P*^Fina 

^ WHOLESALE Dcalpp'i catRloa IlliH- 
trated. Fpfitage 9c. Fm\3c'M. 4906 Dbal- 

prrovf, Bgitmore. Md. 

wholesale SuHplein-eim to dMiRl 
for 10c EKHtage. Bupdreda ol bargaloa. 
Groseman SUcnpcD. 163 WesL 4Ind, New 
Yurt. 



FrOBBlSa ANB COLLECTIDVB 



LET'S Swap mlners.1 apefluebs. Ex^ 
change- lists. Ralph Olbbs ]1»6 W. King, 
Yark. Paaaa. 

FDBTCARD Viewa, IGO dilTcxektC |1.«). 
1.666 precancola 3E.66. Elobbr J6e. 

Habbylaad. Van Ett^n. H. V, 

HOBSYIBrS! Swapptm! Lalab Isaur 
''Trading Post" — 3 cl ALL Ikohbies. AEben- 

berger. Englewood. Nea- Jer-Ery- 

TWENTY DLfTcrent cactus plants pmt-‘ 
paid. Rl. Edlalla Turuer, AMliaa, CalCf. 

TWELVE Oebiilbe opals— tl-6DL Twelve 
cameofi — 11.&6. Three genuine diamond 
cut zircons IL7E-. B. Lowe, Box SU, Chl^ 

OAg-n. ill. . 

BIATCH Bi»lc aUmms—PTW-cltcai. eon- 
vaoJeUE. 73c, tl. 9Z'- Freebpcaa^t. Match* 
UA* Album. Q.c, F Q, Box lao. Now verg, 
MATCH Hobbv "HuJIfltln." m™bc-mh1p 
btakde. stamp. Box 1111. Rpcheater, N. Y. 

EXCHANGE Your ddpLLcate staitbpst 
match covers, cto. with collectors every^ 
n-bfirr. LLxl, iWaopaxa, diiae. ^UratlOd 
hebbr.l Bccretary. bqp ^]66. T>pnTcv. -Pglo. 

UNUSED ^oOlt iDgEjch CsVstM. 106 oil 
dlfftifebL tl.66. Free list. Charles Edal- 
man. iSllU East Sf. CUvetand. Ohio. 



UA3ffER.\9. rnOTG SUPPLIES 



CAMEEtAS And flupglJf.i, Fret illU3tr»t- 
cd catalpg llstlikg overF^blnw photoarsphlc 
— still and movio OAmeras. nlms. Jeiucs— 

At tremeadoiu savings, ttundrid^ OE baf- 
ffalEis. new and used. All guaranteed. We 
t«4co ymsr oJd oAmcra or rouloniciit In 
trade. Write new for ymir frri cpp7 of out 
new-Dst monev-savlng bargain b«yic— iusl 
euti Lkipited pdlilQQ- Hurry I CEntral 
Camera CO.. rPhQtpflraphle HesdouaEtexa 
iince xm>. 336 S. WabA^, Dept, Q'10Z, 

Chlraab. IlL 

NO Mexe wa.-ited dm or unneoessRiy -rx- 

g ense. Take- tdCLUr^ ypu na be pxwLd Pf. 

ell to migailnes and newspapers. Make 
good money Thexever you live. Easy low 

goflt hgiDE Study i^Pdrac- idl<ia-!| you nOvE 

Face catalog. Universal PhoEe^aphrcs. 
DEpt- 16. 16 West as 3 t . . N ew York OLtr. 

REPATRB, Authgrlttd Kodak. GrwHi-K. 
Ampro, BAH, Emtone. F&etory mem- 
Ohs. rutsf. Hcbm gtudlosH BA AlLyn, Bart- 
fgrd. CotlTL 



HVDROQITJNOWe. Save by ordering 
dkect.; aaaCu or blilk AairrJcan Chc-jn- 
Ical MaELUfactuTins -Company, Burlingame, 
Calif. 



CAlfEHAB, Prplcetpi:^. eiEbis. Lists free. 
fArt £acnpk. 16c. 1 Box IH. LrEEbfti. 
Rroa bl7n. N. Y. 

PRECISION Biult 4x5- carufEhser enlarg- 
er, circular free. Bkyvlew Caukcra Co., 
□LmstBd Falls. Ohio. 



JULY, IMl 



31A 
































BA^ Sd^'uL AiLfHindlinH 'bm?'. 
txait. mt«t Arffvn C3 Mi'j[Il tOUpL-ea 
^Icwier. DVilChVC ClAStl. mm. f:3.S lens. 
ii^ci T5 aim. BauMti * 'Lamb wJeptHrta 
P:5.fl aIed c^niprffid to rt.B<efliiHSer. S&TJfl 
miur- PrLcE friS.&D. uncandiltanjiLLv «imr- 
an-trEd. -0&Whid£ Ev«FtJi.d^ Ca**; 

Send Tfl-r jmErs qiiLck Iti-Eiir are n. loan- 

able. 1^-PBKk BrnraalnartiFi 'Nik S42 Jjl itit 
aad JaterwtinR. 'WrUu f-op j^auT comr. 
Don't tTadu lanlll roj write Ban? Camem 

CtJbSliaJiV- Deisi. A&. W MadLaOtl St.. 

cmcagQ. HI. ^ 

OraiiEidilaEa fwuasnR 
altnuhmMT far Lelca. CpntaM, Arirus C-2 
and C-5-. SeciJ For UlerfltUP*. D. Paul 
6tml]. DejiL PM-7. 240 So. Union Avr.. 

^ AnaeL^ia. Cal.tE^>rrvla. 

MAKE MAney in photgRrmphy. Litfurt 
qiiLcily jic tiiOdn^. Ea£7 Dlan. Pr-oviooa ex- 
Lflllenee unncwspwfy, -Cominon nchoal ed- 
u^atlDn xqfadEnE.. B4Hk]«l and ncqulre- 
nienld Tree. Amerlnun £chpgj gf PholoRTt- 
Dhy. Mjch Lg ani. I >fepl. 3431. CTlIoa-ffP 

KaVE Vau a camera? Bend tea eenta 
For recent numbET oi tnir bljr -qiBRiLunt, 
sh-owlni? how ttt Hute iHLber pleturea &ad 
ttiQ. tnaaev- Auierlcan Btiotcgraphy. 11$ 

Camcm Koubc. ttpfl^gn■ M.ilm. 

BffUAftGSil II Enh^w eJ^M timea 
iHte Ql iDittl] EicpcatIVAi. FuLEy |u-aran(CEd. 
Fftramcoink Bdlea CemHa^. Handler 

Bt-Ti^E .. B flatp n, Mtijs. 

CAMERA RcpaLnnR. BEiEOQ^IQadE t4 
order, atiutlcra repaired. BeBowa in*4c tP 
fit bJ] BtBj^djird caiBErafl! United Cuur* 
Cd.. Ine.. A-l^]^ Eetmoiit. Ctilcaag. 



PHOTO FIXIRHlNq 



IlGO-.Od RECEIVED Ptom a tlQ.DO ad 
linder thla hrndinr- Wmild yBU Ukt rc- 
mtlLi Llltr tJiAL? Wtltc Jor arauLFLi proof 
and dewlLE. r. W, J^Pbnaon. c?Lwlfled 
AdveriLflnR Manai:-t;r, RMIP 30^2, 200 EaaL 
Qmarlgi atreet, Chieago. 

;aURPklISE Gill plua iLnted. twg gp- 
tlntod cn-a3T^mrn.ta o-r cilm tegrlQtd vLlh. 
^ull devclofnEd printed -2^ coin, reprinu 
3o. Merit. 2SoO-t.5 Aw. SDuCh. MlUbtap- 

om, Mian. ^ 

FILUAILERB, ^velo^. deireigpdna 
tanki^ ttc. Ml. Unrrb rtiOLo BcrvlOE. M!t. 

1^^.^ 

FHEE^BwtlEtt "How to Take BeltiPif 
Pic[um"~-EDJti m RRt — Juit clip ttiLe ad 
and eend laa a Lrlal toEI tLiP 3^ In win. 
Vonr bKiklet, drfElagrd hE-AatjvtB and 
tJfrbL dfrckle-edae, dated Ray-tune prLnta. 
lOffeinEr witn a ooupon entltlLna ygy to 
en1a.rRi;m4'ritB wIlE CuoIe p[l5lpLi.£d by rt- 
mea. JEB.LL. Money back Euaranlee. Rav'a 
Pboto BErvJpc-. l>ep t. ]- CB. IirCtos ^. Wii 
TTVO SEta ol ' WcklEdKC" prinCa- wlUi 
e^nry roE| flnlsbr-d — 25c. Very niteil 4[lia]-- 
i1f- Deckicdic f^ltrLtita 2o eacb.. Brown 
Photo Company. 1910-43 EnierBon, Mlhnc- 

apollB. M ln ncoPtfl. 



BEPBlJrra ?0 Pgr Hie- Lup=iik Phep^. 
M-2451 Lejfioyne. en jagfo. I] IJ mi_S_B 




mO/LXA PevrtgpMl. One print CMh mr- 
atlve, iwo emarceniEnt coupons 25c. Wll- 
BOhfl Photo acrvToc. Bpr an. cnieag o. 

ROlrL DCveSqpf-d — It ^nrs.nterd prints, 
two coupona on enarkeDLEnts. 25c. Smart 

Fholo . wl n ona. 'Mlnneaota. 

BIOOEST tl.oo Value In 35 tnu. Hn- 
iBbUii today. 55 enpa&UTO due fratn va- 
poTflted enLarceoiExitfl; dEO^Ecd, 

eenboxsed cnarE^ a-cid date. BlRhlecn ck-> 
murea 75c: fllxteen ex3>cauEC auELIa 55c. 
Free iraLtera. I e^osuro Ta\\s In beautiful, 
deckted ccojtBcb unLnh with free hjicdy 
album 25e. Mallbaf- Film Service, Box 

5440A. ChEcaso. 

25UM. (Except "Mcrnir3r".l 5B expeaure 
ToU* fine araln dr^Tnlnped rBiLetman 
DE>^SQ> ana bcautSlUlly enliiritfd to- 
-BOc. Cartndff? rel-HidEd with 
Eftstmon Plus X. 2St 35 eipcuUrfl talht 
55e. reload 20c. FLInu pernanenUy pro^ 
tected by revoLatlonair Cryotylc proceu. 

PoisX KCTTtee. Ba.bn£acL|<in ^ll:ar■ntc4^d. 
Fred m-aULhff baffs, aainpc print. Write: 
Tech-nlflnlBh l^abo^ato^T. £ii-0ifi Brown 
JBCrreb, Dept. 57.. RdChejLer, N . 

ROLti Dflvelflpcd ahd *i5 uv^^w^izp. Rlgssr 
Vetcoc pr Ln.be. 9 eX|HMibre 2fic: 3 3 expaxure 
250 ; 15 exposure 50c. Cleoiet Fhoto Serv- 
ice. Dept. M. 1315 W. Columbia Awe., Pbl]- 
ndclphla, Pecina. 

OIL Coloring DhotoHTaaliB a fafloJiiatlnR 
biObbV Or pro-dlBble hl>-iL[tiiA.i. LrArri at 
home. Eaav BlmpLlhEd mEthod. Frevifnis 
experLmcr unnccessuET, ?end fnr Irr.r. lo^ 
formation and rEouLremenL^. NaUonal Art 
gehoOl, 1315 MIchbsan. Dept 343C. Chi- 
caRO. 



IMMEDIATE BcrvIccS Fictum rctuTh-nd 
An.n3E day onttr 1 b received- SJatreil fuar- 
antoEd deeltl^d-edse V-clox prints frcni. 
roll. Sic. One cglprcd vr ptRlh en- 
||ir(emrPU plus A dcckted-edke VeICkX 
prints, SGc. BpecLair Coupon for 3xlD en^ 
iRTACmept fiven with eaigh SSp iwidter. Any 
35 e3!j(>«ure 35mm. fllm ane-rraLn devd- 
0 ^. "Mafde-Eye" timed. VaNraCo treat- 
ed and men vnod neantlve eniaried lO 2x4 
Oh deekle-EdBO Velox paper, onJr ll.EHl 
Rrlaads' expwurc. ftttc: 15 expoeurc 3ic. 
2*4 drgk!e»e5lyc rrprim*. Jc rachl [JclaiJ*. 
e^tnple, maLlera, other barkaine free on 
redUEBl. American Btudloa, Box 20^ La 

CrHjSHE, Wl3. 

ENIiARGEMENITS On beLagltrgl portrnJt 
papor— Four 5lE5 tl.DD. Six 5x7 IL.OO. 
Prnen ph-otgRTmphx ftPc exCrn, Btim«TTU;c. 
Depb FMS71. 315, Gebera] P.O.. Me# 
York. 

Tnt-B Buapihgta, MMl thiB WCI and twQ 
ebOfee EiEkatlVa- lOr DsunpleB Et-edkbed Bonpx 

In £rei] pnoto album. Low price Hat and 
fi]m maljtiT?: nent on return. ArtiBtg &tu- 

dJoa. Box Jia^T, RocfclOTii, III. 

la BFARBXIITG LltcEoooe priBla. 2 Hal- 
ly wgodl cnlRr^ement coupon. (Ivory rrames 
free ) Eadi rOll 25c. FlnLibed 2 boun. 
21 reprints 35c; IDO — ll.Hl. □vBrnJfbt 

Studio, ii Cedar. Alhany. TVls. 

VELDlC Dectlr-cdsa reprints^] W. Ii rra, 
RO]] developed 15 prints, and rrmtid- 
alonaJ enlaraement. or 5 poetca^d olfe en- 
larBcments and one professional eplanpe- 
tnenL 25c. Same- day BErvLCe. ScUiFacUini 
guaranteed. SupeDor FlnJahere, Dept. 51. 

■kfa nroe . Wia . 

^1X Enlarfementx oiBide Trajii BJiy alXe 
h-EgatlTO or pholoffraph tor 50«. SaUsTao- 
CJiHi EuaT4intCCd.. OllTfl Bfp!.. WSl3m«x. 

Minn. 

FKEC Framed cnlarieatcnt coupon. Twg 
prints eOrh el^bi cXptetLre rull -oeUelOped 
— Wc. Bally tints, F-1355, HollywoKl, Cal- 
Ifgrnla. 



■"HtlPETlFINE" — 35nun. 3ff Exposure 
rolls deTciopod. cbemiuilly Hardened Aod 
eulArked senb-mALt wltb "Exp^tirc^aual- 
lEcr"' to 31 . 3 * 1 , ll D(h, Cartddff-c" r^paDbed 
250. '“Clur uboratory head pb-ooeEred 
30mm. plialoffriiphr," Snperftne l-abwii* 

t^i ee, 52 HalMy_Btreetj_Neirarfc. N. J. 

FREE 3amp]e^phot«, prlct^ liEtr^aJHni 
mVelPPC- d^VeViUMd "Iktren prints, 

35c. star Fboto, 2D Waat Jacka-on, Dept. B. 
Chioiiro. 



MON£¥-BACE Guaramcel ¥nur OblOJCe 
ID dcc^E-ed» Velcx prints, or D prlnta 
twv >5x7 deugk-welfht enlArscmcnts. 3^c 
cokd. Wrbte for free roaileta. Pbcane U 
Fllih Service. 134. 'La Ctosso. Wls. 

TRY Us. flolL dcvcbcpcd. two prints 
neh- ncfAtlve 25c. RrprJntjf Km'Al 

PhoLQ Fll^Lia^be^a^. Maywood, Il ll poli. 

EXCLUSIVE Inirodu.ctcd-y oUerl 4 bvan- 
tltul enlarfemEntE tor IDc. Bend any t 
pf the j;amie eItc (op tn- 
2 >: 4 '' x43\'" j and WE will return lo yon Im- 
iPMlandy 4 ^-alimbl^f enlarpemwnte— drek- 
Led and uaud ou Velox. NesaibyAd returned 
wiib order. Send ncgutJvcf, this ad and 
IDC CdJO today. Ad must weeaEDpany ordsr, 
Mall-H-Sftve. Box 31&-3D. -amhcy. Maaa. 

qualitv DcvelcpbifLf — Prompt aervlce. 
Soft developed, twp PTlnts each ricaatlve, 
free Enlareement coupon. 35c. Fostcard 
brlnss matier. Petit Studlca. 53 I'D- P W. 
D5LH Bb.. Cblcaao. 

flPSlElO- Servbof plctiirfji mD.L|ed lamo day 
r^ceiyEd- Bbxtaen deckbed-rHqre prInEa from 
rcOI 35 cl One colored or two plain enlarR^ 
mcnis plus 3 decklsd-edRE VcIdx prints 
only 35e. Totia Fboto. 12DE.-IA5 ORdeb Ave- 
nuc. Kpw York City. 

DOUBLE3IZE Flints. Y*ur rolb dcvel- 
-opcd and 4 doiibleBlze peIrCs 35c: from 115. 
135. or 127 able ueRaUvia yuu receive 4id 
Inch prints. AlJ smalter slwa TecfJvo 
3>.4 x 41^ inch prJpti. ID exposure rolU ^c; 
13 EiDosuro rolls 35e. Reprlnta 3e leach. 
'-■OUr QUarsniec.'' EverEiLi;tbn.R K|-fflon|i 
AhlsJi. Dvemlffbt sarvloe. FadlSc Fhnbo 
grrvlpc- Boa DM. fian FrwncdsxH^. Calif. 

FREE 3 ProfCASbOPal 5x2 eolare^ments. 
1 sets gf Ruaninteed nrLpt». and your nim 
devclooed— all for 25c. Ol-l^Lbal tnrder only. 
ftrpnnU. t< for 25g, Aro BtudJea. Dept. 13, 
Pea tifQinefl. Iowa. 

ROLL Developed. cJaJit VeEox prbnts. twa 
portrait erdArRein^hLs 15g. Cbrlstciwc-n 
atudlos. 729 Facifle. Wauk egan. JILLuoE*.__ 

FREEJ Best anapfliot on actnwtlvc uho- 
tOi button with 15 prEobs each rnlb 25o. 
Eaaubjful novelty nrcmluens. Novel -Ad 
CiO.. EM-3322 WorE b Awe., Cbluja. 

25UM. RpbU developed M bix *n- 

larflemenu |l.M. Cartridsc refWd«t 25c. 
\$ cniirxEmcnta from 127, 125, SPe. Cam- 
rr«bop. Ldnton. Ind. 



ROLL DoveloDcd. ebsht beautiful nrcfca- 
flLoual IxD elOOn enlarRrEneDb;; 254. Cryacwl 

atndiQs. issf. RushTord. Minn. 

SIXTEEN' PriRbs iTom. each roll devE]- 
Oped ur EJRhl prbnPi and Lwo cnbarRecacnl.^ 
3ta. Prompt and dependable. GLDbt Fti-ota 

SeryJee, La C rosse, WMporJlP, 

PHOTO Mbll servle-^- Venqr chalPe fOT 
only 350 cobn: roLb deyiflat>ed and prbnced 
pbabn at deckle ndff-r plus H) two m on- 
lATREinents ,or <21 one Linted 5x7 En3ar4;e- 
menC. or 131 ooe 5xlD EnlargeiaenL, or >I4> 
ckRhS ciiTU prints or (5| JumlW slxg DrlRll 
instead of rakuiar. Reprint* 3c each. 
HlRtifsi quality workihanahlD and ma.terl- 
als. PboLO ME]]. Box S29-1Z, Mlhoeamlli, 

Minn. ^ 

ROLL PDvcloncd and your cJiotcc:""s~V^ 
larRcmenls Or 9 prints wnd twa cnlirffc- 
mmtE or 15 Drlnta 25c. Premium cousHini 
and Snupsbint Maffanpe Included freu. 
TOUHB Photo Bervloe. -IM-L. AEbsnF, N V. 

5 ENlJlRaEMEHTS Akid film developed, 
IIS ar smaller. 35c coin: eularved 

urlnts 2c eibiih; siicda] Dflr:r: mclo*e *d- 
vrrUtcnnrht and nexatlve for hand-cnlprcd 
Etdirf(i;in«nt free with ord.cr 34c or mart 
Enlarxe Photo. Box TQI, Dcpi_ PM. Bos- 
inn, Mjias. 

ROLL DesrlgcHjd. ]* Buaranteed pflFlji 
Z5c. rei^rlutd It. Pbotglnb. 16o4-C Wabash, 

Chlrana. 

ALB'UM Free Wilil nim deVeInped WOd 
le prints 25c, Guaranteed reprincs I'.ic. 

Pl-oneer Fliotoi ^ HuLc hlnnop Kansas 

ROLLG DtTEkipi^. two prints -cAell Ao4 
Iwo free enlfcTxerafRt eoUDOtfiB. 35c: r«- 

Tirlnts, 3c each: 1D5 or m^-rc. 1-c. aummc»' 

Btiidlo- Unlonville. Mo. _ __ 

THREE Print* each xood nentlve In 
roll 250. ReEI-flbta 3c. Fred D. Eostcnui,. 
Bgde, Igws. 

BtAUTiPirL EnlsuraEincnt Irom each 
Picture Wl roll 25c. Gut Ro-tc Pbatoi. 
l^pt. B-l- JanesTLlLe^JW ^ 

ROLL PcveloDcd: Uhatce; Eikht beaiitl- 
ful double else prints, ]* rnnitar prlnb or 
9 pjipts 1 eniarxcmant. 25c. 35itLM. roUt 
enJajMd 3=iK43fr |I.U. Burtan Btndloe, 
tiJM Rgne^, W. Y. 

photograph V For vloMuro and'hfffnt 
Preuare aC honke. Ccutmou. DCbeal edg- 
catJou suEldctiL Wcito- for Informatboo 
end rraulrcmenb. AnLerIcan ecbgol gf 
niolOK-raphy, J2i4 Mlchljwn. Doivt. 3153. 

CtllCflgQ. — 

EtOLL Lcvelgpcd. TWO 4x7 and D prlilti, 
250. Repilnti 2c. PhptoJab. PHP5-UA Wa- 

iML^h. Cblnaao. 

IDEAL Pholos boautlfulLv hnl^ed wide 
bt?rder deCkie edac. Sfig roll of 5 *nd llMJff 
EnlarRcment. Ideal Pbobps. Bpot 2255, Fwb^ 
RTsOrt, H J. 

9 ENLARGED Prints (nearfy posLcard 
sl-TEl or 15 Tcaular oJbc prints froig x-gikE' 
roll gv noKRttv^a 25c. WllLard StudJw. 

Dept. 17. C ley-ula n d , Ohlg. 

ROLL DEvetoped and 4 bcnutltul cn- 
l£t^Remirats 2 la 5 umoB Lamer — hlftbi sloes 
■~— dcokoLad edae. Any B exposure ngll aBg 
coin. ReprLo.t enLarRcmcnta 3c each. Alden 
Fhotofl. D4-B A fltor ats. &ff jton. ~Ma3a. 

For The dLEcrlmVcatlnif aEnstemr— 4 
Boaure rolls, 2 prints oatri 35c. MEniatore 
mila enlATRCd 3 to D timei^ i exnpinna 
35c. 15 exposures 5Dc, 36mm. J5 exposures, 
2*4 onlarxcnioDts 11. 05. Unexgnlled q«A|- 
dtv. BTOMat Hcrvlge. Fftramount Photo, 
32T E. S2nd atreet. New Ytyr\ 

ROLL Developed and 9 IileLtoiu dSsthiel 
flgJsh Mrmanept Velni; xlgsar prlnta 25o— 
reortuts 3c each. Fotoprlnt Bervlce. Bos 1, 
Rpannkr. Viridnia. 

3D REPRU^B 25o. Hupdred rieprlpt* 
*1,55, Rolls dovclowid and IS prlnta or 
D piJnta and 2 enlareemento— 25e, Uorniry 
BEudiof. Pmk. L. IQ9 N. De-arbdrp, Chi- 
toao. 

■FREE TrJsf — Ik oparkllne Lifetime 
prlnta. three lovelv HollywuDd rnLarac- 
Bseute. and free l^tbcrtonE Iram-e wStb 
roll — 35c. 15 Hpriots ¥5a; loo — ll.M). 

OrernlKht aervlgq, Dfetone Btudloa, L-M. 
Des Moioes. lowa. 

MDTION nCTUREEl ANH SOUND 
EQUEPklEVT 

REDUenO'H — Duplbeatjei Irom H Koda- 
ohrgnic lo Bmm. ICadacnrcme, speeial cf- 
loct dupheatf*. Firtli LabcratiMT. Mouut 
Focono, Fecma. 

^ULK Film for D-iemm. movie camerBUi. 
Heme proceMbnc oqtDts. Send pwiwrd 
lar bargain bulletin. BufHTlor Bulk Fblm 
Op,, 15a - b Bandalph. cnic MO. 

STT.n:sj i- 35i1njTi. PraJecLars! FLImn! 
Oheapl Demsey, 3 323 Berkley, Toungs- 
town. Ohlb. 
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POPULAR MECHANICS 




F|M.™oj._I^nnR. 

dLAUDOR GJrl AKeiu. 6nmpl» dimr. 
Art C TflEt-. tlftmiDnnij BLdB,. UmimCiftij. Ind- 
COLGR- Artlfltle film. iDc. PtED 

IJrtL ddctujei — egulpiucnL D&riiBtnf. Cln?- 
tf£l LabdEfttoiTF, 1323 S. 

WWKf. CjiEkf. 



Take TrlnJ off^T. IWJ' limni. 

t-I.SC. 25' didLiliLE icnid. '75£, prAc^^LlvV in* 
eluded. WALtm&n CIhe Lab, 1T?-a ^Lncr 



HUNDRED Pool ■^blBcti cicb&nBed, 
.afte- tljlwCP Dj^ lilf-3*. QalTtBlocL, Tejtfls. 
BA55 Bari: Btvvtwi bartn h«euI Tar Uic 
Basa Glue BaTjraLnicrBEn tfoL Z4A. as 
fll-^pnai: cmtaJofc excLuni-veLy i=mt. The nev: 
Rircfc IiflubLe S vltti 1^:3. A len^ at m.51> 
is Uif buy. The H-CA IfEpnq. IpOP 
reel e&mera at $275. (H. WrU-t Beod- 
qymieT* far jfflir CPD7 of thta ar^at Irea 
ix»t_ Baai Cauara Drpt. A. 

]?g W. Maflison Et.. abita ao. III. 

FABCINATLNQ HQUyviod PHhtaetlOUA. 
Sample d^ipo. Urwlne''a Labora- 

^rie a, AlJ^tflyia. Pahaa. 

LCK3KI NatSQkLaJljr ad^E^rtiaed ihoi'Iq 
DE oJecUiTa. fllma. acesBaorjaa. 
Paymcpij Infr » flL$a mopthlj, ^nd 
ntairuD lor htentura aud cIhhc out 

g alJia. Dm Eldei'n, DcdI. 2S. iJfl BaylatoD 
tr«t. HoaUm. Maaa. 



I WANT To aeitd yoq. proof gf tho FOU- 
dETful duILLelr -Dismw of FaDLOAf MHhaihlM 
MaaazLtbu'a tia.-iiiJded DiRn. Wl^n-t’a vmir 
proMaltlonT WfLt# me tAdaj^. F. W. 
dM, LlBpRaer Clauiflod Adv-crUaius^ 

E. OctarSci at.. Chkepao. UL 



MOVIE Sexoaju-, cas43 diB«niin,t. 

a- IS mm. ELbraiy clearance. Walter Mg- 

Wat-Ka. asa MilrL. Pmaalt, M. J. 

Kl£D aea pwt^. Al^kicrtaueaj^. Skma^ 

? ore ISPibs. subjects, like UEV. 1M> fL 
1.T5. A1I4 imm. Fartti Fhlms. MiPUikB 



r -. 3i-h.Qpr 

reversal, proeeMinic, feo-a. 3045 Centra]. 
Kamaa CLLV, Mjfldntir L. 



LiEARM MotlDQ pLeiUtT!^ tlie«-tTe prolrg- 
tioTt. mnnaHr-TTi-rnC. Free catalos. Give 
ajA. Thesirp ImiltpiE, Slmlra. W. V. 



BCVSIC AMB MltaiCJLL CNSTRCMENTa 



PJsno~Popp]ar mPHlC WllB 

full chcrOfl and awkna baaa. Ftk Ipfernm- 
tion. Mormu BtudXa, Cantad BbiidipCn 
PruTidiince. R. I. 

WORLD'S B«t EptwJeal ralucB. Free 
catAlof. Burke. 5D0 B, B^sd. Philndel^ 
ptUJi.. Perma- 



ptUJ-. Permn- r_™— 

LLaKN Pisnu thE cur vay. Moflei, asb 

Wcflt BBth. &Tgt Torfc- 

BOKGB — Bens pwma -WAUt+d. No ctisr(c 
for biriOdJcK. ^ce ciimJ no Uon. HirilS'- 
wbod Reeoi:dSft( Sludlw, (707 FreuM i^ta., 

Loa An^]». 

™'NcT"Bi tar. Pree biJaktEt. Write 
Dar-V-Way. PEPt. a-A. Pearborri. MJeti. 



BONOS. Pocni? publjgbrd. RojaEt/ ba- 
(lA, OullmLLcd <^birtunltL». Fr«e advice. 
DepL. M. Radio laiiBic Company, 4913 Kol- 
iyy^tgd BM, , Hally wgexi- 



FJiaKDaRAFR Records IQc. Calalwe. 
Faramourtt, AQ-3M 'Marlcct. WllEea* 
Bj-ttf, PEpmylvanlia. 

WHY Bother dienfins phon^raph pcc-- 
dlf*T Blogle Scli-O-Tone pEcdlc wkU pliiif 
Chuuunds Pl rcHHCda. Finest neodJo made. 
□uAtanEced. SDe neh coth or atuipn. 
Boll-O-Tonc KwdJo Cfl.. ft2B Belmont, CHL- 
caRO 

FREE Booklet *'QEttknk Ahead \n 
wtiupr.''' Boh-e Scr^'jDE. 13-C Fark. Place, 
BiPuklyn. If. Y. 



GUTTAR Hnd^ayten — Oowtoy, Ha- 
eLddtd-lcjt, Haraaip lint <rt- 

fundod-J Fa£C0. IJdUA AUcbifmn. CU- 
CE-BU. 

SOflOWRITEHS] Send. Doem lor our 
plMk skid lice rtiymkrUT dleCiMqrj, tZ-L^- 
ard Brotherd. 31 Wo ods. But t 

ORIQINALi MUike '"MiBpOded ti^^Vdbt 
n'urd£ ti-. ftenLiuLEd Beletier. CtiaUiam, 
MeW JerneV, Chitrcdi o rgseti sL 30 rEmis , 
FUBLiailERB [fEed Ei£v aauia. Poema 
V^bdLnl. Five BUr Miiaie Ma^tcra. ^7 
Bifaeau B-UilcLLbk, BCAtdp, 



"LUMItfODB Paint" atUnca in dart 
EAeUv idsiIe. utlitT fcrmplu, plAoi-— 

all Ideal Scnlcc, 303FT, Park RLdse, 

UL 

Mail Order opppriupiiipr, Detaib, 
Tgajuine ff«e. SbfcsLUC, 51B- Btudci^pod:, 
HeUEtOD, TEU3. 



FIVER CollectibH or iHESLEicdn puru 
eoutaJm 137 tested pLam and deurEd or 
lunuiiLojt. Btsrt own buBjuBss: huoie, cif>^ 
dee. PBTUeulara free. JuILud Fiver, FralL 
StailPtL, Peo-t Office Bax 23, Broo^jii, New 
Ygrk, 



SOflOWHtTKKfl. wnit for fr« boOkleL 
ProAi shArtniif plan. Attted Miuhc^ 74 ob> 
ReadLnff. CLnctnuAU. GhUr. 



WANTED I Lriloa, melodJei for aotikL 
We ArrariBT. Tiuail^ri. aeU. BuEiorhar Botiff 
SiitdjQfi. Puaali!, N j, 

SONOWRITEftS^.Wrlte for tpee bwt- 
Qland lalormAtJoiL Vi^icijr. Dept. V. Sa- 

leni, Indisps. 

MURIC Oflmpo&ed to iflordi. WoHdErtiil 
BrotMMition. Bauer ‘DroB^. Oaiil|o^, Wis.__ 
LEARN BwlnR piano f '"F~oieAi 'br]niix free 
IgL^Jer, QlrriicciHES. Kkdb^ 

CiWiAaa. 



BOND Pooms wanted. Free examlnaLion- 

MLNdl, UAiur oti MLiAU. &LP-P14 Beuth 

AEcRudria. Li» Anaclee. Caikf. 



MUBIG Comn»rd Ip verdi. RHymiaf 
naiDplkleb on rcqutdt. PiionoKrapli rmord- 
mir of eprn-Dletcd avnai. Bend imhid lor 
coosidEJiLtKin. KEEbJui's SlUdiiH. Dcoir 
PSd. Boe 21IC. BridReport. Cpon. 



WRITE Bontk. Bit ipon^ and himiia- 
tlDn. WilCo fpr IrkfprmatlPrL J. GerxlDO 
Fob, Cp.r S4l N- Kgyire. Ave.^ Cb-teavP. 



RADIOS, EUFPLIES, INSTHDIlTfON 



WGBLD'B BrhEileftt radlw. Oet fret 
catDr tdder now d^ctiPLtLR IHI modeOal 
PnejM 12. ae b|i— 3CHJ.WKI wLd. Write Mkdff- 
^Radko C e., D EpL CP^ T. Kniunty, HEb r. 

RADI^: Save SO-Tr. Free ratnloa. 

Autoerftt-A. 3B 5 E NorUk B amil Um. ChLcflao . 

RADtO Scrvlec men and cxocinmenCerH 
kckkd for 041 F Hlarit tthIIp ta-taJeR. 
duitara. DuEted Radio Co., IDH M, Nev- 
erk. H. J. 



BL'SIh'ESS OPPORTUNITIES 



BTATET DLatributora: Amakint palontcd 
ncrEwbeikdipB sEicn- drivers I I^iuoves, 
noida, Inagru derewa- irutatiLLy Lnacca^aLPIe 
ptacea. Paetprm. atem bu.y quanUtm; 

lirkc prUHb, bir repeals. IiiVo-tiEicnb tO- 

dulred. Free triail Mfs'r.. 5435 Journal 

Blds.L Itwtgrk. Maae. 

I BaRM Efljiy nnwiey 1. Full time pf part 
LLmi;. N-o experLtncc- nueded, Essy in- 
atrueLiona teLL ticw bo take and Snidh nice 

r hpUH In. tpo mlrviilw. Sell for 10c. w?ti 
of lun LOO. Gicateab p-hobo- 
sraplile loYentJoik. Only H3 tor complete 
putfll. PD4CBiqrra Cp., J-ldO iff. 3Eth 66.^ 

ChJeago, lllLaoig. 

SMALL CnEdtaJ ntarLi "pouu" Hun op- 
erated peanut, kujn and unnaenkEnt ma- 
ehinw, P^rtlcutan trrr. Kobbiru Co., 
Il4tp DcKTalb Are.. BrOOtlyrt. N. Y. 



GUARANTEED ReauLUuL nkRllorddr lat- 
Lcn, ckrcolars, fuldEis, dsbipBifrui. 

planned;, ii'rfllen. Moderate oFiarta. Iki- 
veaUratel FlnkeE AdaerTtca, Sd-rF KenLE- 
O^priil. Hrggktrp. N, Y. 

FOR Free IStpriLlurr capwemlTlR an r^- 

iremcly proft^bEe lifeUme, office buaLEL«d, 
wnt* Colo AuociAtoa. D«^. M, Syracuse, 



HANdV Mm — Earn mpner home owr- 
aLink- Cdoiiutunkly ''Pistil" Sbon- Slpl-- 
lord. 749 RBY^linRB. Carbcndale. lEUnoia. 



INCREABE Vour biulneaa: make more 
rabney. Yo^if Pd In thu dwkc wUI brinff 
you WOtidcrIul re^ullls. Write lOr smuiba- 
pioof. F. W. Johnaoa. -Claaattled Adver- 
tlatni Mnnaicr. Rpom. 343, 2Ki EeleI On- 
tario BtrccT, Cb-LcBRc. 



CniPPUfq aiiijui ^Lbh-i, Ppider free, 
Bevcrddfc, 190-32 F Loouat. Jamaica, N«w 
York. 



CASH In on tb^^ tremendoua productive 
market, by ndVlnk msnufartiLrers, produb-- 
nn. rCe., countleaa werklns hbura. IDc. 
Memfctc Systems, jagi ChtMFO. 

MaKq Veur ovrk Flexible MoLd^. Stat- 
uary. Art Dbbda. NoyeltiBi, ArtidcLsI Mar- 
bln Ptifcorlnir. Llould Marble. LUerature 

freE,. K em lEO, IP?, Pkrk Rldae, HI. 

AMAZING Lawn mbircrk, WhJrliLirLB Obt- 
inTS. Oaaollne or electric. Cealere waot- 
pd. R-PtJkTy Mpwer Coinpany, Omaha, 
Nebraska.. 



VOU'LL Like reallveElnE nUmra. table- 
ware, lUakfnB Clkknned vlasi bAinEpiaUa, 
elHO*. WTlto Sprinkle, Plater, 13L Ma- 
rfon. IndUma. 




N. Y. 

START Hbbit buklbijiii tkLsUnA atabuary. 
□laeuea. art looda. oovoEtLoa. aouventra, 
cuiLcreU) pcttorr. R«xdpn iuriULine. artlft- 
cLal mamiLe doorfcR, liquid marKle. Make 
your evn flexible miPtdf. ATnaxlnB ptoAta, 
VaLuafalc folder fri^c. Creailvc- PubUsherd, 

t FM 71. Gl ancPE. llllnoiB. 

HUNDREDS OE bilsLncsi and proilBslon- 
al bken duccoedEd Ln colleetLrti Lbetr old 
and worctiicBi aceounta quickly with mj 
acientfiAtr apprOvrdl [sllci^tlDn syalcm. PfLitd 
■ tl.DO. WrlatiL Service, ImJer. Fenna. 

aEABGK'S Orratfft cuM;«iLt7. Golden 



onppcC.pnLLy rnOrb suburban tetrilbry. 
IiiouKre. Utz CdcibicaEs, 31-3& 3^ at.. Aa- 

U^a. N. T. 

CEIElcr-CALB Convert Un cana Ipto ateet 
scrap valuabt* tJn- ProwM nxid j^smplc 
Of giPU'cnt tl-OD- Ha.rry D. Cater, 455 
WajihtifigMUJi at.. Den ve t;, Colo . 

GRAPHtTED Oil ' Mikv ygyr ewn, 
'-'GnLpti 1(001," 43^7 FapLbeau, MbULred.]. 
Canada. 



FOUR Ali-Pngflt olana »E. Dctlaf. Mil 
BbUlU May, ChlckEb . 



MAIL Oidlcr hEialne-u cpurae ahewe tpu 
now bo make money, Efore br fikllUme. 
TtHchw profcarslonal mate ordEr tectmioue 
— not petib^'-CSlclilbB- Hcherncs, Ftce de- 
tails Nclaon Comnany. B40 BtLernLan. 
Dept. im-G, ChLcnkd^ 



MANY Invp-nlnrs will be lntRi™trd kr^ 
Dur aervkcc. InforntalLbn on sublebt of 6b^ 
UiLnlnR- fi patent aod markctlriB an Inven- 
ttbU dUODBed Wlthaut chsrAC. Write MM 
p^rKarmUy. McMojtdv A Berman. Rems- 
bered Patent Attarneya^ J24.-W Bairlstrr 
BulLdincc. WaabJbston. D. C. 



WIN PflM cPubDil^^^i paae book balla 
tiau^. 15c. Tdnl Service. iTtlPC. Park 

Hid(e, ru. 

^'MONEY By~Mill“ ■ ajalfebdld (25cl filAK- 
■a^ne lor mail erdcr pperatem. Lalest, 
Anc- monEy--[3isken. Puli, s-psrc (Ltne. 
Sabkple IOa Elkav PublisbETB, EiLkEEWObd, 

N. J . 

^EE, Hiebwttyji tP Romanw— vS- 
verliaera-DUportuoity ecekEfa. Clm^l&on. 

& Carpe ntEr, ChicajA ^ 

3D0 i^TED^'HiLTia- and lornulaa 25c. 

Martin Trin?r, Sheridan. Montana 

VOtlJl Nome an rsciuslvc rnaUiPk IMa, 
Receive pioatable mail. 25c. BuUer Menu 
gerTj-w-. 170 l^xlnalbn Ave.. v<?rk. 

137 CLEVEBagT Money raRklnir 
ndbimtL. Wfite W. Mcrklc, Harrbvkfle, 

Penna. ^ ^ 

IOC WAYB To make money 35c. Gearie 

36cBCh, NungTOr. Mnsg. 

Make ArtkAdal marble, staud tllaa, 
t|cua.tLbV. TabLeigpe, ^Biiiin. flwro, 
hbuea, uovettJka. Bard, drEprool. Lnox.- 
penfL^?. cement ecercta. BjlLirant Uk and. 
liquid rubber UiEnples 3c, John A. Puyn, 
915 Grande Viata. Avokiue, Lba ADfolea, 

Calif. 

BTART "aoan FacEorv" at home. No- 
□lacibliiE-ry. AbtsalinR apfWTtunlEy. Dc- 
Calls fr ee. KemlWL 1 79 57. i^rS ^dje. UL 
LAWN Moffcr 5h*rp<™*r 'built ehiapljT 
BlikcfirLut., jjuiirU[:tEDlti.i ll.Ctl. Bulljwi'-i 
Hardware. Eaat Byracme. N. T. 



ENOUGH OeoOfl *ent prepaid for sae tP 
tiUkr (1 CHI quickly'— cully. Morv later, 

^h eeta. Pfl -M Bran ch , Belleravlll e. F annk. 

IHYRSTIOATli— AmozLnjr rnail qrdi'r ep- 
frbrtuikitleBi Literature frae. Apostle a. 
113-P Buck. PautsborQ, N. j. 
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1941-tllllO WEEKLY UslQf sairdusL 
Btarap appT-ocJ«t«ia. Cli«vi«nt, SO Arthur. 

hocheater, H. ¥. ^ 

SOaPMAEINQ. LtfiTtl h04U«. KO Mft- 
ctiLa^rr ne«d»d. t^oeoTA. Aa-4^fr BHrUcti, 

, 

AIETALLIZING Bub/^ahOifa iualct;!] y^a 
nurafyi aim-plel novel I PerpctuAl m-ar- 
kcL $ipaU fcot-uimrat. Bnt prafl-tAl FuU 
partieulan iTct. KavelXy Mielallh»r^, Bdk 
B 33-M CtiurcB BtfMt Anur:^. H^w Vprfc. 

BIO FrDElIx ]n vending. Amuii^rni^Tit. «toc 
nmchjnrv. T^[nrnd.Liiu EDaTtEl. Blntpli* 
iuber^iduc wpfl£. Spare or liLLLLi-aic. Ts 
pa^ In^trgctLrr cnaica^inq ][lc. ALitpmBtlD 

Am. Mli Elfttbtl^jCn.lJii^e, 

SI>fCERE Btnver.9 lar Enallard-er sacc^ 
llike up rllh most hc^lptul pru^nlMtlPP. 
Ftk dtftaLta. No t>oatdlA. Nuuu Com- 
WPif . WJ-patop-SateTU. worOi Cftroltiw. 
BELTS— firw^ iDokr Blr 

aticadl W« HUpp]^ parta. aanupla 
Alt JuB Lf!B-tticT, wa Jp»ph Avc., 
H<iChi3Lcr, N. ¥. 

VlUfiUUH Ualdfl- VulcanJsed. Wnh'b 
BhrJpiL Lutd 7-oan. Miat LuaiiHnAiva. 
Milko SlluralFinted ^ard piaTtiira, Ejcmerit 
Arll-citt, arlinc^iil Diafble, pEiuta]- pEajtLcu. 

Plru: dctaiSfl. WrLI^? VukaniRrd Hiihbcr 
Mnld Co- .. 37M ‘WnjhlngLcm. 5L. LnuJn, Mq. 

MEN I Wdiucxi!: Inf eat th KtUtltj^. FfiW 
datlara atarta profitable, tsia«lnatlPff full 
Pr cparc time bUpslncsa^. OjKrnie- ebaJn 
vorld'a flllf^at pier€tiandlH4 fondera. Hantl- 
bamk KlTln-ff all details. JSc. Narttiw-Rslcm, 

Monr U. luJa pla. 

WORK, ri^ure, profit, at Boipc Su bua- 
Iahb. BeFvtce. B o x g3 M. Carneg i e. F*. 

SlONS And atiowpardfl tuflij apd «x- 
pet-Lly palutud letter tALtertu. Maay 
9 bLh 4 andl strles. Wrlto far deacrLptlfo 

folder. Jdbn Rahli, A133D CejitiiiJ ATe.. 
OiicaaoL 

OPPORTUWITIEB FoltlLed QUt. me Ol 
oDci loi'eaLmont Mi-qcMS plan St.<J9 per 
Id advance. SaUiiIaeUPD ot uoiitv baclc- 
AddrcM I4u]tlp1e. Ppm 719. Fins Blnff. Aris. 

PilOnTABLE BfalL opdfr ImalnaMr tn- 
atruptlaikfi, ^5o. Mats Frpdtupta, ReadiPtn 
PeniMrEvanLa. 

Cask Par buttorftLea, IruBctB. Bet 

gJjajrjfl I b p la.y_a d KLie mr cifc page O A ^ 

INCREASE Ybbr eB.rn.lnpri Ln. a. prafltabta 
bualDcsa. Haw all Uie Irade 70u »a Ms 
care pF. ZUcatat a f<H:kl ParrtPtJphLTt, Few 
yrf.ei^ hnmp uatnlfiff OTepArw vou to earn 
DLff iDPiiev In iifvita Ittn. Not ititdltaE pr 
chJrmjpdf. Ep .57 ter™. No further capital 
needed, no Roodsi tp Ivay, »p Mtnc7, SiKn- 
^CT Sv-Btem. ^ 7 ^ Bacfc Bay. Boata tj^ Mbjj 
TUR-N Tin cans Into moneT. Iratr'ue- 
Uoau 25t.^ II. ChaneY. im E. IStb St. 

JactaonvUie. Fla. 

MAKE MoTia7 at hutne 'by mall. Write 
Empire Malt EervJtr. Fck JACtegnylllo. 

Florida 

POPCORN BriaotiLnea. Caramticarn 
cnulpment. pappln# irttJe*. Northaldo 

Miff.. Infllanala. Iowa. 

LIQUiu MarbLo^JOIarTul. Rlazed! MeltL 
bfUHti, sprawl CompisJ tlon dottm. rubber- 
]»ne malda. PATE-lculars free. Ua.rbtelz- 
Ipg ■Bervltc. Eda^A r dsyfiliT. lUlneig. 

OWN And nperato- a Reneral aivDLLarLaa 
Ttoalr ^ooi. Bruall eaplial nt^blbtiH yon 
In pipmable Kt^ady TTPMit buelneM. Cam- 
Dlete. iJlostratEd course tnablea. lEiec^m^-- 
teally Ji^rlLued tncti to- barn lifetime buel- 
nasa. All nhaaes ol general appttiincc rc- 
pBlrJhif. tio^ Id secure buslaese. etc., 
covered. Bend todar inr rtce Utenture. 
Chrlaty Supply On.. Dcpfe. 105. 3^5i N. 
.Central Aw.. Chlcaea . 

FLABTEX InduAliiiq afFcn ipdiistrLcaia 
tuen an antHrbunlLM Lo abatt a buaincss of 
tlielr own. tpanytacturinR art awd*. nav- 
oltlea. BotinDira etc.. In PLostex and mar- 
ble- ImitBiipn, £p mAterbal maLu 41 arti- 
cles. Rubber ntpulda- fgrqJnbcd for speed, 
piodirctlpn. Bcnal] IriveatULsni brdoRs Aoed 
TsturPA D|j^ ohatn atoie orders npw bejntf 
placed. wntL- far iTiteroBtlnn boeiLet 
mailed free, Plaitei Indualrin. l?CDt A. 
1M6 WmFi Ln ^Eon atp,. New YoTt. 

STTfD-Y And bscome a ELrc-med pracU- 
tloner od Ibc new psydioloatcal relliclpuii 
cp&eeptJHyn called "Oueneu" fnr heAltb, 
haPDlnuA atid proei-KTltv lor sell and oth- 
ers. Homo study codrae. Exeluslw terri-fc- 
torv in yaur dJacriot now open. Be first 
l.flW u’urd booklet free. W'ntc "Ouen.™ 
SoefetY." BPM II, fitpnebani. Mjass. 

MEN— Waipon. operate "'Spndaltr Candy 
FactotT" hppis. ati nr poare time. Oppor- 
tujiJtv far str^dT Income. fOur 2 id war.> 
Riffsaale CandJes, E&At Pranas. M. J. 

DOLLARfl, Quarters. daJly. lns.tnictiona 
S5c. JcruDio Eamea. 31^11 Glasgow Foz-ts- 
mouth. Vlralnla. 



W.AKE Money by mall In hotna or oflloe. 
Free- InfOrnuillPn. SeyoiOur Srrsler, 
aa. Bp. Horwalt. C-dohl 



MAKE Money sParpeiPfii eafsty razor 
bladcy at bomo. Magic BazoRoll oittflt^ 
4I.OD. write, DllEodmrr, 33S N, LoSaUe. 

Chlcftffo- 

OPPOHrUNiTTEB In PlastJcs. Lloufd 
inarblE. ''Sipow- white,'' "Hinted-.' ' "jiuvt- 

Ued,"' useful, nractkcal, scouomlnL CpI- 
orful compoKitlpn dcorfpg. LlCetlmie wear. 
Loir coat. FlexJble mdlds. Make your own. 
FrodtabJe. Literature lice. Compp-TeE, 
Bgjt IM. St. LpitU. Mp. 



TLXi Share- bjy profit In hiiLr w1tll VOU. 
and Ftart 70U In the mail Pidcr busLcicss. 
deiaits ac. IkiurdPtk UnJts. Mb A. Jdstln. 
t>lpndtlc. Calll. 



WILL Ifflu Rive Ii» 5% first S«(H ymi 

mabe? Aftempppa Free I Work home. 

si.DOa month reported leMeotJonal — lull- 
tlme>. ExDecL surptls.e! NquenaL Box 
I3i.-a Sa-n Uf-rruirdjpQ. CaUT. 

COLOA Cnneretc With chemlcala. wish- 
ing wcLIi. Stueto-Tpet, Bciichea. Bpdn 
concrete botteiy- Cemetib artistry. GAr- 
dea m-Pament?. Md fflaze. Concrete 
oaJnta. MarbfLuff. Sajnptr l^c. H-allFWOCd 
Cement Craft, assi Wonderland. HpIIj- 
WMd, -Calif, • 

CQOI> Mpnc 7 PtakJnR opportunities, de- 
tails free, ausuiy'ri, JltixTsldo. Ctoton-on- 

.Hudson, N. V. _ 

OWN A cash business? T*a selH-Pt. Qf>- 
crato "Silver KIur'*^ TendpE-.s,. t^.ia uPr 
Fret fniitrutu™. Automatic. 3122- A Fid- 

lerton. Uhiesjo. 

Make Uolpr-fflszed topcretc ppttcry,. 
sEatusry. Rrnvn^toncs. Ules. wslls. flpois. 
biLscmept v-sEerbTHifinR. Rpoklot. rolor-- 
ntat-u tOc. NnbionAl Fotterbea, Mlnoeap- 

Mls. MlnnesolA. 

MAKE GepuLne rubber molds. Dctalla 
free. Junp, IPi-B Bseon. Hclvobt. Mm. 

ELTra CoLteetJon of business plans, cpa- 
taJm 1 ST tested plans and ol lormu- 

IBS. Start own business;; home, offlea. 
Particulars free. Emu Co.. ai4 Oiand at. 
Neif Y ork. 

WE "BuecraxEuEly sM] InvenlLObS. pat- 
eni«d acid unnatented. Write- u?. if von 
have a practloAl. useful Idea for sale, 
charternd fnatllute American Inven- 

tors. Dent. i^ C, WushLuffton. D. C. 

CHARTERS; pela-wprr; beat. CGlVaptat: 
fret fnrmj!. Golonlal Chatter Wlt- 

inJoR-ton. I>el. 

““foolproof Ruhbtt' mold mating; 
DiffsCer MtJnR-. tremcnOous DiArliet. larRe- 
ptbElts. 34 oaira lostiuctlvc cataloffue Irte 
FlaAU e _Arts, m Noclv. Mu nrle, I^idrang, 
WHERE T<f biu Bt lowest wbolmtp 
bricH, Inf oiDiaEJ om tm, Yprena. Box 

F-312. Ba ynnno. W. J. 

OPERATE Maf] order buslneaa at hpm.t 
KlAlls dime. Maplta, 14 IA SouUi Marsti- 
fleld. ChlizaF-a. ilJJnoij. 

OOCTD PmylnR biKlncM- SllVerinR nUr- 
n». plqtlnR BuEoparts, reScctors. Mot- 
^os. bathrnom Hiturc« bv LaLe method. 
Fttfl inarUflulsTis and ortMJs. Ounuistal 

Co ■ Ave. g . Deefctu T-, rii, 

1ST Ways Td linalce tanDej-, In hoiao or 
orace. business of TMir own. Full bartlc-- 
Liars fTlrc^. Elite Go.. 314 Omnd BL. New 

■VPTt. 

HOW And where pljtaJn capital fully 
eipLamed. froc oarLIeulais. 3tax 3qreloe, 

WapiXoae La. Qliln. 

MAKE MontV by hDqi]. the way we do. 
^ce InfomiAtion. Maywpwl. p-iiorf 
BToadway. New York. 

JHQNETMAKINQ QFFQKTCNtTTEa 

READ ""ProgrOMlve Mall Trade" mnaa- 
Int. You get everything— "monoymaltJri^' 
ide&a, fapaiTices schtms, tip*, trade se- 
crets, JnsbJ rational arUcles — optiartuii.lttcs 
F*i eijrybDdy. Kbm pc^tod. Samplfr -copy 
iM. LumgL-cy. flJ l ftoartm ChlcogO. 

BIQ fbyifltar Build yoiit fiwn buslnesa 
stamping key ch^ijfc social security platK, 
aample name and addreyy 354 . ualalog 
free Keinp. m~r Eoat nStli at,. New 
Vprli Cl ty_. 

^ l&O MUNEYMAKINO Flana. lEilorinatiPa 
frM. WflJHson, Oreenway StatJonL Tucson. 
ATlsona. 

fSOOKKEEPEfta. Make money onrruLlPg 
n,™ yea bDt^k^5eeping lerTkc. Rfklp^ L,ee^ 
Vicksburg, MichjEmn, 

NEW FliinrcacenE kll |i.S 9 . Honev back 
fba™tee. Large cahhw 35c. llnuaj-u 
1 535 N. Ajhlanfl. OhJeagp. 

YOD"Uj Like Tssllverinff iglrr^rx, tablo- 
ware. poking chipped rIoss namtolat-es. 
s Riaa. Write SpUnkla, Plater. B7. Ma- 
ribb. indlRiM. 



MAKE atatliary. ElMUiaa. eIC. Iml-tatlpn 
marbla forisiula ajc. Ideal Bervlee. ll-B. 

Faric. Rl dat, ID- 

TWENTY Dpilata ElaJly reeJqJmlng lube. 

Eolsset . Bor 463. .New QKeuas. La. 

BIK RepeBii^'^money-tiiLatErk. Free In- 
fannahan. CtAtt. 2QTO EdlAOn. ETCtmlt. 

la WAYe To moliLfl money -with your 
tj'pewrlttf. By David Erlta, 1*6 pa-ges 
compiled irdm actual eaa». tl-M P^L- 
Mid, BodX Bhop, Box leg, Muskogee. 

Cklffb oma. 

Opportunitieb aalnrel Two maga- 
Elnes, lb mall S5c. Robcrtan U4i4B 

Mh^lffan^j^jej^o 

’"t^OLMALE "aourte directory — RoeX 
bottom prices. Free valuable fnforniUllOh. 

ArUaLn M , Plalnflcld. N. J. 

CABEI For bulfErfilu, Jnstela. Set BLn- 
clfflr ai3PlA7 adverHseme nt pa ge 13A. 

FREE Booklet — Burc-fire moncj making 
lnf€KrjiiaEl-an, plans. Etc. WtIIe loday. BOk 

^B-F,J3™nJt^LtY 

^N Ladles buy, filly see, buy^aln 
pyrnmld. starting outfit. 26a. p^c-- 

paid- SchtEts. 9g>M Bratich, BcUersville, 

Fennsylvanla. 

INCREASE Income with AnRora w™i 
rabbits I 3t-nady prpllm; atari tight! Gur 
InatTuclEon cnanueL Lells how. Illustrated 
ca-tOiloEUE; woai qjLoiplcs I0«, CEay's FSTPi. 

3i>fl(k&|Lt. W aa h. 

EARN Honey with, your typ^’^ritcr "d- 
drEsslOR epTe]npi^i, drEularg, typing. In- 
formation. JCc: none free. Ae«-PMA£, Box 

IIH- _ B ErmJ ngham. Al a. 

TOUR Name on a seuholl brooch, Mfl 
percent prollt. ^mplc, pr|» llkb 35 cents. 

Beasbell King. LRlIt River, P loridJL 

SELL By maJl for added iDcome. MLsLle 
free. Klrkwout, 331 Bzoadwayn Tupelo. 
MlBBlBSlPPL. 

MILLION Articles. Bu7 wholmls. Yal- 
LAbtt dlr^rinry I6c, l-dcAl StrvEce. 

Park R l Jpe , m. 

earn' M oney at home I Thousandf do I 
'■'Home Worker Hasajlrw'' telM be-i/. Sam- 
ole 3&S. Sizemore. Box T 1911 North Koit^ 
ner, ChjEaRn^ 

SELL By malL! Make aparetliM pay 
With nrofitable homo OLAllordcT busirme, 
Oonstrijcil^ IJteraItjit typlahu amasing 
ODEHTtumtles I Write Jay. 11I9 Eub Civt. 
CbltngQj _ 

BE A hroftsaiaiLal EorsplMiPlcer. Big fees. 
Unlimited oppgrtg-nltie*. Can tie dndt at 
home. No oomiHUtlon. No c^nltal needed. 
Wrtic to ScTJLpbootflr Oulld. 5? Fartt 
Yor k^ N. Y. 

IIERE Is ?our OETOorLunkivI 
ot Income. 



_ 15 flounces 

Ei^mor. pQg ag. Flu^ibi-nff. N. V. 



WILL You Ki\e lu 6-^ ftnt 3^ voa 
knakE? AEirrnoPTLl Ifts! Wotk bome. 
Cl.DDO month rewvrted iDio-nnUonal— full- 
time). -Cxocct surorbie. NatlohaL Box 

134P. Bau Bernardino. Calif. 

WHY Work for oih-ers-? Hava others 
-a-grk: -for VOU- finlcndld PTWfib* reedved- 
DetalLt JOo Icolnl. Dave BeitedaDii- Anle- 

jooe. Moutana. 

FABTPBT tJTflTing mall order bu^lpeaa 
Of today. Enofnious demand. Details free, 
diaries Botiroeder. &5 West Wavhlrurton. 

Chluman, TULcUrifl. _ 

AMATEUR Cartoonists, earn Ug prot- 
ICs. dupllcatlrtg comical adveni^lnff oar- 
tnms. KinmlE-AdB, Argyle, WiisrOTisLA. 

WBOLEBALE ^rcEn. IfOO.OOd arttClEfi, 
Trts directory. Mayvoode, lim Bioadwmy, 
N-cw York. 

FORMULAS, FLANS ETC. 

FIVE Complete house ntaos. 'Hoot Ld 
atX rnoiyiB," li.lild. Home- Service. Fqxkcro-- 

buig, W. Ya. 

SINGLE, ‘Double triple Ingredient for* 
mulas. BEREntlonql offer free. Baran, Bay 

CUy. Hleh. 

FOttMULA GuBTantued to kill riugWprjin. 
athlete's loot 35o. Ainea Luzadei, Winn* 

field. L A. 

MAKE Fast sellLciff produola. ''Chemist 
Aopnovcd FormiiLH." Cktalw frn. Eein- 
Icq, 13- P. P ar k Ridge. nilnoaB. 

AtmiEKTlQ Formulaty, IiultbcLi^ 
and suoblv sources for easILv luaaing 
J0.HH9 proflLabtE- prodbeCs, CampIcLo- bank 
^24 oages. 11. M) Dostald or G.D.D. 
f Foreign 11 .65'!. Catalog 3c. Adams Brown 
Company. Chestnut Hill. Maqnftnhabfli^ttji 

FREE Eonnula catalog. An/thlBg an- 
Aljsrd fio.oa. Western Chemical, Balem, 
pre^on, 

ICELESB leer Colder I Cl«;SnE-r! Clieap^ 
grl InitrucUoiH Bo. &ulfy. CovlTurton. 
Kv. 
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POPULAR MECHANICS 





















rnEur^TRY 



FR.EZ! l^bpriiE^Da:? 

suddLLbh iat B-tudeatB. d«w LdHi 
lcfcl5. dPTKirBiLin-auifll*. ScicnUflc bwfe *t 
dL5C«tiDt9. L€]«^capH, bLedoii- 

ncfdn. rho'wrraDhlc tbemLc»l3. n«ii]c4. 
Write Wltttt mg., Dipt, rar, IM W. 23 

a^.^-JMew Vnrk , 

zjr"TE3T "Tilbeft. V.z'\ reaJitiDcs fflftsi, 
Jftc. Sckmtflc fctchang E- Brtjo *[?Ti . K. V. 

FREE CBta]o#uc. CbeEDlfltrF- m)ncr«-l^ 
liny tricJony^ tp' I'M ropes. 

TTRttv LalMxra[4iTJ€a. ZvtmioTL IlUnoli. 



HAnDBDOK For Cl^emln] EToerlRieat- 
rrp. hundiH-dc. fXDfhinrDtq. ILIuHtmt^. 
ED«. E^-puriin-ciil bdciklrt. 154. Frtr eetilei. 
Rt?BdLEU fcleatlUc CTwuiMiivy. RcAdiiiE. 

Prmia, 



FREE ChtmLiiCxy uHUklpic, EiippLIcs lit 
Scl EqutEh ccjuplBte Ibb^ir&loiy. KtmikSt 
SeLcnLLnc Cbm,, HrLdEC £-i,. BrbiiJ^x 




CHEMICALS in 5C flUBIltlUs. CnULw 
.5c, F^-flncbfr'B LELboratPChH-, Mi^Cbs'd., 
MbU. 



HRLP W.-iNTED 

LOCAL As^ntf wstnlrd tfl ftnd 4rm~ 
ep3-[r.aE.e ePlLs E4 frkend^. N4- 4aotVAijHen, 
FflT5lftS nnrmcTit Ue to I13 ]n a dij. 

Ejtpm-jenCE ILnAHedsaTV. Vulnablr dctnQD.^ 
■BtratinR equlnm^nt. atIubI s4niEE[!3 irtt. 
StatieneJd, J-300 llAtrlBAik, Dbpl- U-IlT, 
ChLc aei^. _ ___ 

FERMAl^ETfr ReDreacntALI VC v»ntcd far 
unSJaroJ w cb]J gn. mt^nranta,. 
b4teld, bCBUtT EatlQR. dHtOES-. nUTUi, 
PtJiCTfl. El-cHlcnt l^nd" flinn.1de.hfd, 

E^ulinnant Irce. Hopper, DepL UK-kOC, 

25 1 W. l&th. New YQTte. 

FREE Ai54xrtmrnC of nctitiLl p«ckHm 
foods, ffimfFlW. boitsfhpSd predu-cU Wcrlh 
If ^Qil prCiPiac Lo CudW to frlrPiIa 
ind TieishDorB and Ir/ to Uhe ordcra. Fine 
promts, ttnie, EiperLE-ncr kinncCcfl- 

S 2 .wy. ZanoJ, 2224 MdcitLiHLLb, CIUCmnalL, 

OftlQ.. ^ 

' ' WILIi Bterl Vou In the Bkb3e bustar-s^. 
OpDoitaxilty for Mjl5dpJc men. Cblimri 
WkUsem J. ^Lb, 1211 ChcBtJiul Sk. Dapk 

fliQ 3:^ Ph i|Bdc]i:>JHa. rojina. 

EStfFl^TMEi^ AdviMfTy JnstnictLpni. 
jLfvd iiBirapIo brkef , pcstpiiLd. Mrbruska 

Ftnaftce Col, Lkn c oln,, H cbyaatA. _ 

GROCERIEa f'fhI JuiLftLErec to /hev 
rrlends-. neJjrhtnra. oltien aod I'll fpu 
14, nO IPugrLntrnl foods, ferOCCHCC, CU.. 
free. Amarinclr sjRjpte wiv to mate rood 

ccpiLfy, i^^Tid no mgper-"Juxt nHino Bnd 

fiddreBB. Sanol, 7tS2 MonmcoiUi. ClnoLn- 
PBti. Ohio. 



AGENirS WANTED 



AMAZING Zljp^r clDthoGtLne— Zip «ar- 
lacnle OP or ceI jnslunEly, Eju^ drmcni- 

BLnitieh, iovt u,[e cvci? h-«¥ic. Bl# tsion^ 
c y-_Du nn M-f e.- Homp^t^d- H. V. 

" J^ARTLING VntnU Jiclllnr ^'OranKC 
cctvcoplirete.'' DelJcLous saturaJ onbce 
drint ScIIe llto vildQrc Tfoa^^nds, 

Koda rBOrbo, DUTips,. fArmm 

bit tmtftn. Bample Tret to husLlcn. Bim- 
f-et Vaile? Onnie Co., Clifton A^e., 

Ch 0 

MAKE Bit HLODey aelllnt hoaierT-un- 
DutAtandiojT qualltlea.. Law pMooa. 
Ftce aclllns out-At oy lolom miit. Hswtth, 
ajp W. JjLckamn, CbJmjn, 

WE Pay yon iS tor fPlllni ten t1 booeo. 
!M> dlBUTWtlV'O Msgrtod nn-d^c Sfcptlnted 
Chri^C^ui CLLrda. ^11 }]. Ycd tdabc 50c. 
Free Beinplefl. Chotrfisl card Co-. 41. 
White Pliirni. N, T. 




SEN3ATTONAL Ncv toot far maLiof 
RioneyL omm Componr, WAshln^ton^Ute, 
Ohio. 



STA-BRITE Olaaa- olean-Gr. &hmple TOc. 
Jghpngrt fiprcLalty C?o., HronkpOr l, III. 

PLACE Electilc nuor, punehlHard tfc^ls. 
fgr qolek, fjuef- proKkii, Uirro.0., BOX 11T-b. 
liCtbpoFL, Now Y ort . 

AGENTS MpJte Wt ora^U op fnod 
brodaoLij, brtjiaLn daaJri. Law wholcula 
orioea. Hufti name for ItLaI ofiitAt gif'cr, 
Mc^RcxCd, 2 810-W EfcOdJer. 6 L. UmU. Mq. 

“SWAWKV-3ERVTIBB” Emv to sell. 
Clmilaxx mnd drti.Lbe frrr. The GbLcF-- 
Eaurr 3 h0p. RocktOrt t. IlllOQlfl. 

^'PAE!EI’' MrxLUP CiUriOh, lloVollLaa. 
lCD<':-;< pfoDtt MuqueEp, ApATlado 1174, 
Mexico C»T. 

WE Ptacic prodbcta- under voilt tabcL 
ClcanETft. f-ood nroductfi. oCc. BIr DraAta. 
lew dtIom. flaoiBic? fre*. Botcfr, StMT 
Ij^lnn Parl e. ClaiCMflL 

AOEiflTB: BspMJl (to price* I Bantea 

rolTec J2e [b. 4-oa. yatlIIIa Stje, Ra^or 

bladoG 10 for IIW llUeks ftditi 

JSe. 140 - DihEr b&r^alQB. Pr^raJunu. Ex- 
Eiertenco lanne^JUDiry. -Camatlcn Com- 
pany^ PO. St. LduI*. Mo. 




AaENTB: BUeudJuk Dftifici an pockcUlcc? 
brotretors. Baraolo checlc vitb your cia.mo. 
ad-dafCAa, 25c. fiCamplDK culSlx. l£iDb1crP 
ohecha. ehcct-folH. name olatea. Bart MCl 
C o.. 3111 Delta W ^t. . jarDcyj^._N^ Y. 

aODD Paylnt bUBT3a^"aLJverlat ntlir- 
rcra. plalLna aotooftTta. redrgtora. blc?- 
cltt, battirum OxEures h*r Lb.lc tcEthoA 
Ftcb M.TtkulAfH and Eraafa. Gunmetal 



AGEETTS^M^k Prgllfe aetllcwT Rold leaf 
lettcn; fbme and oJllcca. Free ujhplca. 
Metallic LeCCer Co.. Hoith Clark, 

l2h][3uni. 



ENORAVED Knino plalca, mimbna, 
Hlfiu, Bto., eaallv acid, prontl tarCA. BpetC 
Bros.. WLnthroo. Man. 



niGD-CDADE SALESMEN 



ELECTRICAL Wgnder Fnactilne. One bt 
Amarlta'H (reabeei Ln^etaLLoua. Wartd'A 
laiwest noliuJyo manulaoturen of special 
unit Tnccncndoua xiJe“*alreiiflj- bcfciiK «sf d 
by aucb na.Moicta3ly tpoim cu-occriu aa 
General Mot^re, Woolwgrtti'*. Beans Roe- 
burk- OMa Cala. e-Ec., buL nOW available 
to all buGhnessea, factoriH, atneea. atom, 
bofiaes, etc. Men eaToJni IJIIO to 4150 
week, Bodd □□. □pen Acenunt. Free trial 
lor euatoraera — Sells llsell. Exi^rictiee llu- 
WKtiwij. Freo dPinonsCratgr offer. No 
JruiLltJeC t^'hai you are |i[iw 4 c!]]hr— oji^WcF 
tbia- ad. Pt4tectdd terrklor^ available. Get 
In an jrrciiind doOE' ef trfmrndaiLX ne-w mar--- 
k-ijt. Gble&EuauaEer, 2249 Go. Caiuidei, 
Dig^^n 1M4 Jhtca ffpL _ 

ODTlOobs Advertkmn thrnnnmetfrfl. 
Bell adVerlisEkitf lb in^rdn-anbi-, taric cam-- 
itigs. AdvertLGtns Tit arm a me ter Ca., 1947 
E. 7Bth. Chtmso. 



SEULi Miracle ekari polish wjlx. Sl^tvIog 
atatlons m-ahe tlAl.DD' Irom 17.20 hn^eet- 
■mfnt. Only 5a deak m-eekly. rarruna baIm- 
meti $7B.S11 l Partiriklaiii tree. Mjraele 
ChemlcoL LatMTatorJej,, Maywood. lilt ngl^. 

RIO CorriTii.lHrlDTlS-^olilnB to fltpren. OCl- 
lulokd pridna Cekrta, biElal atialf mould- 
Inir. To re*t*unratfl. TorT^u oovrrx. eIrfis-, 
P. PrkriD^ FjM,JL?1l„Wt:LLte.8j ,, .NeWjTpijL 

ACVERTIGTSO Bgglc matches— Warid’a 
laririiBl ‘^difeet aeULdkc" book bLat^h far- 
torr olTGra- advanoe eoah camLno? ntllnx 

on ewry l^pe oJ buslnEss. Exucrlehrc LiP- 

Qecaaaar^: full, part time. Low nrioGa for 
hiRh quality: initck dellYerle?. holn you 
act ordifjrtt. -Good reoifat nroaco. Free- kit, 
Instnintigna. Match Com. ot .America, 
Well 4aUi ri.. Dept. E-7. Chloaio. 



ERUgH GalMmrn. distiribitLors— -Vuii gon 
mako DLore ibooiay with Noway bruaTiea^ 
Dkopn. c-hoEnlcala, SD4 Itema, hlBhEr com- 
muuians, Newoy Hrqih 1^, flartfgrd. 
Conn. 



£VEHV BuaJaeca nuat biry. mntlni, 
adv. jpcdoltifs, book TTLatetiM , to-a^. pric- 
khi HU, eto. Take otdatt- tor the p^becr 
line — 3Q«b necnsltF itema at 51}^-^ price 

saVkna, Fff.a dfEl^. 441^.^- adl7-n.nfMt com-- 
reiaBlarL, bonua. Experldhce uiineneflary. 
□utnt free. WltlcuB. 2150 GiadFe^ Dept. 
i7. Chkaao, 



B1=;LL Colleci-lan syatomB. Four ealta 
daiJy po^ 1240. UQl -wcakty, Aep^ator, Ex- 
duilve. Fidelity MereaulLle Aaener. Ro- 

anoke. ViTjInla, 

ADVERTZEENG BddIc matizhics, Avner- 
Icft'a lar-ffost mAnulaaturer of Libion label 
book matches. Peuat OGllina IIhe-. Larae 
xdIeA prbdutlnc kiL Eample iniitcb.es. 
Coduptete cue Gbtaloa- 12 color cbrnbLna- 
Uom makes Belli ns tas-y. Commission in 
adrahte. SUdctlor Match CompQ.tiyr, 7530^ 

OrpfnwDad, t^pt. M-7, CtilcaBO, 

THE Really diffetent line. Write Debt. 
FM6. F.O. Box 1316. Qkkahomft Ci ty. 

:^L^M^. DUstrlbLi tnni. No aplEI. hb 
allde, Db timilMe Hrvlhc tray for siloed. 
watermtloTi. New. ExcLuslve- scauia open^ 
Inp. Patent grantoxL Ooo. M, Lena. W^t 

Jeckeori. MkcsliiDiptil. 



MEN. Incrrn.sc tout loisMnc IPO'^ . 6eU- 

Lnc aiuLranLEHl blexi‘'fl hcaL- and 5 fbld 

CToa^etBOE tics. Tloa cosily relaLl at 41.CQ 
and cd«t you M.W doMn dell hose 

42.-Q0. Wolf-Mark, 951 W. HofMceGlt Bd,. 
ChicaR-o, JlllnojB. 



JULY, IMl 



S5A 


























SELL TBfirRaBnar pui^er atsc- 

RTfEiini; [fA-Cdul BJ* 13ront9l Cfl-t- 
flLur fr«! Elko. DT-orth W^H. Cb.1- 

c»Jm 



WRITE s^*r prmrRn 

i^Hi7iE^-Enak.4ir. Hustler;; cLtfAnliita Up bta 

t^oflta -dAlly wJtJi now popufar-pracfa 
rcd-hvt ENtPptEiiEJHOiL In£Lntit, 

CDQVJflcLoft demoiiatTS Uim savt* motomtfl 
Rl-OtK-y. ‘UFTi?, biLoTTes cairiiars huj^ 

^uaiULlr;:. Cc-rLlflud S|Mda.lUtEi. OTTBnE- 

^fo^HoEiDitcky. 

BAiIesmen, Dfmoiis.t.raC.ore. agents, sell 
a nfvr fiurJIna-tiiiR RauLD-, The 
WHte NaCltiiJiiil Ads’erlljthlliiC ServlCfi, Htr- 

aj.fl HldF., Syracusi^ K 

"’ CATALM Tree I Monc/malters galos^l 
bept- iL, 23 IL We^C 
CapJt<>] D^r|l^e._M[l*‘&U'^Ee . WLaCPOalCl. 

SIGHS ThiiL ifrll— The hFllhaiil bc-auty 
■dE Itie new Elite- CTut-Out Letter Sli^ti ap^ 

E TJiL? Lru^tB-ntly ia evek-y InyivitieE;^ FUaak. 

□w pfJCEe IpFLng -OFdet^ rut. Huse 
kr saJesmcTi -Cict ]n pn this nqw, Eisu- 
tij^ianJeu:l A4tv^[J3lni DiepLaya. 1512-T4 
ggortti Hatakd., CtiLeagg. ^ __ 

MAKE More* jnaiiey aelllnii''R«] Comet 
Cnntrut Proctiit^ts, Write todak:- fer 
fFH ractB. Btti CoDiet. 7D4 ComfL EuLLd- 

Ing. Litticttm. ColOTTHlD. ^ 

ti\svf SBCCimtJ— iJeHa every hpn:neii iJid 
DFoEestilotLBl Jifiati. FVkiir il5 aalM. dalLv b*v 
1 $911 -wecilLr. Furrel] cleared ever Jl.nOI} flft 
iiLi>hthly. Write F. E. AidiLcron^. PrcBi- 

tient. grpt. fm. Moftjie. a J#. 

prullLi,. But. quatLl^. 

tGJV orlnts. Foalnaid. Aee- Blad^. Bui- 

filo. H V. 

EKdELLENT OpciuartutUL-v iellLEi# one 

comolcte Hixii el bntsticn, ]i.r[Eci!l curuirila-' 

aiavM. Write lor £alea nlan. WLro Orln 
Bruti Ccmc^py. £30(1 5\h Avt.. 
New Yorlt. 



edt?i::ation.i.l and rNSTnncTiDH 



"HOW 1q BrcalC UM Tfaln JToraei"— A 
lHot£ cvejy rarmee and hPiaeman Hhonld 
have. It is fretn no obligation, ^tcnply jlS- 
dre^ Beerr 9oh<>0'] glT Hni-semahKhip, DepL 
ILOT, Flea^aal HJll, Ohio .. 

TRADE, TechiUeal and ci«a magazUi«. 
Corrent Bampiea. peok.s <hi adveriLslnif. 
prI.nLipp!’, ninKrBrJns-. etc. D3;idi>U.n.td. LLlU 
iree. CoDacnerdal Engraving Piibllqhing 
CD., 3^-R North RLtber Avtznxa. Indianap- 

ollp. IrdlAna. ^ 

MEN WJintrcl — B Ig par— Learn wtldln^. 
Free boolclet No. 2 tet[£ alL Stat« age. 
InteroatlflTia] Tmdes IpstUutc, 141,-45 w. 

7&th Shiceefc^^^ 

ENJOY Pertect health, Preeme proJes- 
Rjenal ro.pi]]brist. Pier heallti bodt. 
Write ! Khorr, SI54MF North 5Ind Street. 

_M31wg -ukec. Wasj 

(J. 5. govrrnnu^Pt now upen. New 

Ptudy cuuTsn. Nu euiL untj] un ieveriiOiifPt 
pavtoll. Free Inrormation. OJvJl Frepani- 
ton' Servlee. iW~A N. l^^plle. ChmaBu. 

LEARN Telegraphy! Splnitdld upperLij- 
hlEJefi baW pfevatl. ALL e^cpehSOb lon. Cl^t- 
AlDV Iree. DndgB'a Institute. Hiatt Aye.. 

Va|parpj;^ft Ipdiapfl. ^ 

WELD'tNO^Electric are. Luarp nroElt--- 
filjLt trade aulcKIr thrmiRh prac- 

tice. IndEvkdua] welder IrLktruetlsn flt 
bara coat -ol materlala. Full oartlienlii^ 
IreB-. Valuable U'eldlbi( leiiSDOS iHKJlC 5410. 
Hobart Wc-|f|lria $eb.<i»], Uo:c M-7L1. 

I^u-^'. Ohio. 

WATCH Rcu^Lrlng la steady prolltable 
witric. Exnerlf i£sua.lly Ip demand. You 
eait IcAtn walrlkmeYinH: trsde i.t. home, 
snare tImB. New OT-Jgln^l Instruct Ion 
tero. Script okkgcavIhR course Included. 
Write tor IroB details tods? I Nelson Co.l 
500 Ehtrmah, De pi. 0-2Mi^Cl^Joatfo. ^ _ 
NEW Opook-IUoltlen Lel atr ccpc^LlcPlIiif, 
elecIrlD rBirlaeratton npd auto bodv- 
luhdeif Including metAl wdcIc, wetding. 
PalntlniT. Many tratnrd Tiieii ?am UP tg 
|3;5-|^ vfeAl*f. start brcburtrig new. Goe 
iTBe facts. UClLltlcB Enjnneerlng Institute. 
1314 Biflden, DepL. 117, Chicago. 

WANT" A suEwr'-mf'mvrj'? Write 
Inlo Cu.. Bp3i 1123. CtiLcapa. 



WEN — WomecL Oi?l rr. a gDyviiinient. 
JobjK, fEDA-JITt month Preparfi pgw nt 
hojfLO. tor esLutninatLohs. Full partkciilarfl 
— gjwtimcn preparutLon — list- positlgna, 
tree., WrtlE- today. FrapLiln- i-ORlLtpir. 

Peol.^ aoch Calcr^N._ Y. ._ , 

LIFE is a pn^9!Kian. l.^rai'n how ttP All It 
and be happy. Wonder Ktudlea. 179 54. 
irB^loy Ed,, Mt!'a‘nnkH!. WIj 

ALdiTiN& Lessgns by C.P.A. Blmplc. 

lFicXpTkkB.Li.'c. Tnlr]ir3ri«tJu]i frc«. PubLIc 

AecogntknR School. Bflic 1534. Menaphte. 

Tenn. 



■MAKFl Vgur 0 »n power -Worlt EOT J'QLL 
Hgwl WrltO WtoadOC SlbdLog, ITS Eo. Haw- 

Let Rfl„ Milwauk ee, Wis. 

HOME atudr im- dwrree. P^iychology, 
biteta.pbv3.lcR, PtiLL[ui:^tLy. Bible. Ftee in- 
rormatlon. College g( UpsTersal Truth, 

Sfk-H Emt JuLkHOi k. CtlLCSi|jfh 

SECRET lhve£t]faUPi3. Experlc-pgc uh- 
nccEssary. OcteotiTn panlcutarfi 
CpprR^ Wairrae-r. MtB64Ci Broa dway. N . ¥. 

CLIN EC AL Labo-raUiry trchnLc isUii^C J Q 
ywur pan tiorac. Fraetlc^ outfit aunoJlcd. 
BblletJn fret. Imperial YrthPlciaL IniU- 

tuto. B{>s iSi-E, Elkhart . Indiana. 

Ii^AHH ULr pav Lradn'lb. 1 few WtekS. 
DecDraUny. oaberliBngtikg. graining, osar-. 
bUng. sign and pktgrLul palkiLlog. Cata- 
log true. Chicago FaJothng SrhogL. 193 

V?tii IiAt-P- atrret. Chicagfl. 

LEARN Aolo mcehaniED., body. FcpalTlng, 
wddLog tlootrleLLy. refrigBntlan. Dlesr-1, 
StB vm£Qn'£. SQ^BA M»1n. EanxoA CUy, Wo. 



FL.IYA. STORIES, MANL'SCa]FT9 



Writers needed! Free IbeI Ehwws 
Four alillLt^. It's tun! Ng obitgation., 
RUBll :|>astejird to Cooif€n-t Writer'i ScrvJOe, 

Drpt. S HI, Si. Lj^uEe.^ Mo. 

STORI^. "NtfvtEa,' jwemB wanted for 
pubUtaLUm. Many cagor miirlteta. Anthoe 
will htlD you sell. ManuRcr^pLa tULirh-utud, 
rfivtsed, tvped. CtLrtBtDbher Carr. 

Chea rnul, Fhll a dBjphLa. Ponns. 

MANU5CHTPTS Wanled foF puhlLcatlorL 

Reamab-PM, 3D- Churc ll. NCW YdrH CltT. 

WHITE AriLclc*! Oyer 3‘M9 murhets. 
ArUcle forraul* fpco. Write -CjiLgnan Co 
541 s. Spring, DtpL 69, Los Arigol^. CalLE. 



CAILTCOMING, COMMERCIAL ART, 

gnowcAHn writing, sign painitsg 



CAFtTOONiJ, DrtWn Itf Order. Jl.M 

with Ordti^. Murrln. 333D Andrews Aye., 

DratfiK, New Yort. 

&iGN Aud btiaweard nalntlna'" BJmnltdrd 
with UaBter Fatttrns a-nd gur fron- copy- 
righted ln;ftr<igtja]u{. Saioptm IQc. FoldEr 
rrcR. Econotnleal aisD aorvlcc. 1^7^ Kgrth 
HaUtefl. Chlra^o. 

ILLttaTHATED Method oOW bialces 
draw-Lb.? easy. Amazingly stiDt»11 fled. 5Iost 
n-re-ctlcal method ponnlUo to CDhceJvo. Big 
earningB, Con^rd^^lc- method gl. or Bend: 3c 
BtaroD [or eve-tHKnLng bartleulars-. Leon 
f Commercial Artlat). Boi 353, La« Angelos. 

Mi f . , ___ _ __ 

PEN And Inh aj:^winir'. Let draw 
ygqr A-ffverlJALn r and CUtUicciIB llilixica^ 
Ilona. Horn nholos. coblea or ohiGctJt Beat 
Work and fAk pi-Ir^b. lleraldk Siudioa, 

j9t4r.Q aled Atc Av^en u e. cm-cago. Til 

aM^^EUR Cai't-uonleU. earn big prof- 
Ita. (lltbSltatmff cpmlnal advertlHlnK iraC- 

tggn?f. Knmlc ^ .^dj:. At-jjvIo. Wisconsin.. 

CAftTOONINa Cditk^e:— 50 IBustraLed 
]ea±4iiB. oyer 5Q0 aEeteboB. -dravripg papec. 
oriu; and pencLU. Xl.bth complete pOSt-DOLd. 
Mantwi BtikdJd. Box S35. FB-sadenw. Cal l f. 

VetJH Ad In. thia Bbarc w]]] bring 
Ibg rusuLbt. I'll provL^ lE. u you. Write al 
(I-PMI lor Intflrr^tlnJT thlOTmJLLICin T. W. 
Johi^Dh. noobk 3(H}. 2D0 EftSL OntarlD St.. 
Chkagg. 



.gllVtiHTlAlNO AC.t:NrtE?., luTTEfe 
WblTFAIt, FOR AnVFItT|:H.FHA 



FREE BcbChtite "Whit-Milct^-U-I-Ctter 
FulLV" Gables. Norton. KfuiBoa. 



tiiriCH-ACmNG Satrn Intlem. ^'HytE- 
Ij^G-cr.'" 41-44 DavLe o Bu ildJjka. Dayt on. Q. 

AnVFRTtAe Ih-ofitably: flB TVftghes 

5,flQ[i.fil]Q SuEidav kie-WSPlLner reader!^ Wtth 
24-woTd ad New.sDatHr. mitgatlne. mail- 
ing-] j^t rate-bDuk, I tee. Chicago AdVe-rtl^- 
Ing Agency Stn-PA w.^gt jaej^^rm. cm-cago. 

advertise. 24 Worda. 149 bewspapera 
£6. 50. liLsts free. AdvcrtlBlna Bureau. 
I5l5-g Cottage Q-rnvr. Ohl4!agn. 

MAIL Order dealers! More p-rofits for 
ygu- D^tBJli itaraip, Vur^ Al|pb Bradley. 
MHO Kenmorg, Chtcajpa. 

SAMPLE Five CDlumn Inehm dlsnlay ad- 
vcrtLiLmr in 35 n.c-n'spapcm fnr ilB. Font-. 
prints. Fountain GTeen iLLlnol^ 



ADVERnEING Placed uLL mag^theA, 
ncwsiMiucjs C.5.A.. Canada. Mexico-. Cen- 
irBl->5ciith- America, Wcst-lndlca. Lo-K-est 
ratee. Free aervloe. 54 page catal-u free. 
Bak.gr Adt'crLiKing AggncT, A- 154 West 
Madison. Chloagg. EStablLthed 39 ^vears. 

FREE— New AdyerLlBers Hale Guide. 4t 
niEcs. Includcx gvcrylhlpy. Lg^rait ratr^, 
R N. Brown AdTeTtlaJog Agency, Mar* 
chandJac Ma^t. Chlcagp. 



LEARN AdverlL»Lng at home. Ehf prit 
tleal plan. Na trst boola- Comtoon xthotf 
eduaaiLnh euffloient. Interesting goalLet 
and reaulTcmenta Cr-ct., Page-Davia fichocit 
at ^dvrrtL;Lng. 1315 MiDhltiAh. Ayenue, 
Dept. 3431. Chlcaao. 



BUELNEES gCH^TCE 



USE Our Dfflee an rour offleo far re- 
ceiving. relorwarding Ipiterf. Hawtina 
^talJ 4lia-GF, F 0 iJrt*ahlh, W4iAh‘ 

lii gLu- n, D. C. 

51. no' fays' F«t aan Frjine.lspp nffec un- 
der ymir numD. Pcrsflpnl. biiiLbeafl mail 
Tccrivrd and teumll-ed. “ConLacts, 451. 

Tiitk, Saik. Frano ififi o. CalN. 

YOTTR Broadway odOreKB. Only $I.D0 
montniy. PartlculaT^ tree. Karavan. 
134 1-M Broadwifj'. New York. 



TTrEWHlTERS, BLlFl.tCATflB5. 
OFFICE DEVICES 



INK muck duplicator. (iOt^ Sb. 

Sent prepaid tf.is A. W. J. Vrumt. Sfipu- 
ractgrlnr -Chamiat. TS3 E. Eighth St.. New- 
port. Kentucky. 

SIMPLES "fvpVwrlterB Jj W. Remlag- 
tODS ll£.-0d, C-atJLioB! 19c credited. Bok Cl, 

Elinwabd Sla tLon. Fr ovidencf. K I. , 

INCREASE BUfl'lnesi now, “EidcIId^ 
eraoh" Rotary StcptH Printer renrtnts 
thggsapds rvta^'ititiLg ycMi tmewrltfl. hapd^ 
write, draw or trace. Goinrs. J14.T5 to 
*44. Terms- Illiulrated literature free ta 
bu.-dnc£d nr proIaBBlonal picp. PllbahUTOb 
TyoewrLter Ssjooly. PepariBiant K-3. Fltti- 

burgh. Fcnna. 

TYTEWRITFRa, Adder, MlOiiiOgraDti. 
mgltiprraph, Addnc^ograoti. Bend for 
EtBla or maohln-Bo thAt vf\n haS& yooi at 
hair price. Prujtl. 39 FTUltt Bldg.. ChK 
tmr. 



RTHIBER RTA3TPE AND OFFICE 
SVEPLTES 

SUPERIOR. Cushioned. IndexedL T»o 
line* 25c; three 35o. SlFnaturoi tl.Sd. 
aiocu m. BH Bradlor. PrO-rJa, lUlboIa. 

BAROAIN&— }4Jmcdgnp1i omce Bupplles 
and appLlanCefl. DLkteQ rantl. K\T\t. N Car. 
tDSlE10N 'Siabiba'.'"l line J5P. 3 hp^ 
^If^nnturrj; 1 1, 54, StUOiiP Wom. 

Hastings. Ncbr 

NEW •d-trhcLl Jtiamn, aulicible lor slaiia.- 
lucea, wrltea up to 25M tlm^g without re- 
IhkLnir *1 H. Stc-ncLL Elamp CD.. EOV 

92? Heuldlpn. Qkla. 

KNOB Handle, cushioned. 3 UhA* 3B«- 
3— 15c. Staiop W arkfl. Cencemof t. H. T. 

J LINES 330. 3 LiEiBa'Jicr'stamp WotIh, 
Auburn. Nrbr 

FKlNtlNG, MCLflGKAPHING. MIMCO- 

GRAFIllNG, G VMM CD LA IICLS 

FICTUR-B Label* — Hundred iut 

rcFundufalr. Arruapk-hiL, FM?41, Water^ 

bury, ConnBOLlc ut. 

34AMMERMILL trftlerhotid?!, hlhh4;adn, 
JjilatciDcnL*:, cnvglopaB. 300 II.D4. Weh- 
uter'i wurla Dtetiouary H.M, Bromp 
PTiOiit. COlrjiuLtL, GeOt;gJa. 

DUSIHE^ "cairdA' l.MO, si. 35 postpaid 
Opam-r Fie*^. riclann. New Bedinrd, 

Mo-t s 

cA'itDS, Lubcis. olr^lars.. station?^. 

SampIfE. Atlontio, Box $51' H, Rvok Hill, 

S G. ^ J J 

ATTRACnV'E IncxDtnalvD itaTJoikcryi 
Sample^ for 4t«mp. Sprlnfcr Pt™. Mi- 
ami. pklahama. 

MO LETTERHBA&S. 3fl0 Env?»lopra. both 
RrlhLed *1.35. 2,-DOQ itS DlTCULare $3.95. 

TUTUlMug n FroM. Lm'sMilc. F€nna. 

HAMMERMILL Letterheada, 

All oolfi™. 32 style* type, particulars. 

WaOdrUlTH', 217- A Lewis, DuLuth, MJnn. 
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LETTERKEADg H M Prpcmod 
Mayku.1. 903 EtLftk, HifffALp, N. Y. 



HiaH-ORADE Prlntii^ at reasonable 
nrkes. Prompt *ervke. Mud Inr Humplefl-, 
Eaton Farroi._l3 Tl M iiln. Qaa-dner. Kama*. 

iL.flD-^lOna- lETTTEHHliADH, fn-^-gtcipe*- 

5«U— *2.75. hftLTicO, 59BS19, Newark, 

J 

LETTERHEADS. EnyelOSM 159 «ach 
ll.LHi. Immediate icryJ-CD. Kcy^lono, 13 
Pjll. New York ^Ity. 

i.bfl PRINTEO Envelope? $5 35, Ewp- 
Wg»t i4tli. New York Ci ty. 

WETFDING AnnaLinccmgnbi, InvitaUnn*, 

^mpathy rarda? SampleB tree. Qrlglak 
Prinlfry. ftkst Lel^cELrtng, P^jia-ui. 



3GA 



POPULAR MECHANICS 



SDQ ^4X3^4 TOUVL Line SLUiunMf iLLtfccri, 
rM{ IwTitNjr^ 5flc. MdfLU Frlnteryn Sag- 

Jnaw, Mtch. 

CEHTRAli Weat Prlll"ter3. QiqalltV, isctt-- 
IH prices unaiirriaaaed. 322&-F Jaeiltiqh, 

Chi cut go. — 

auo L^^^n^KEAUB Aod EnveLEKpea, 
pj^itiLed lirdifkir blg^ jnk, paper 

—AIL 1st tl.c][> PMtEKaid. V&iltv Ftintijia 

Co., Indjan<ri<i. Nebr. 

fiUiM bWp LettfFhefld& and ]W 
fi“:4 enve^dpea -IL-IM poatpAjd; %amic Sn Huot- 
mcnnlLL £3.25. EeimeTJle, fiOT Vfat Roois- 

yett. PhJlwddphla. 

YfAmrE^D Filntlns qT flti kJQda Uy IHpu- 
SHnds flJ our TMut-pra. your nd m thia 
aikace wLII brltLC yau xamt nice n^dera. 
wnto fpr EKialUve praor. F. W. Jotiti£4m, 
ci^aalflptl ArtTcrUning- ManPgrr. RflMp ^64. 
3K Eaai DntaHd Strert, CJsiiCAirp. 

35 AETIBTIC Letc#rneada -d^M-ered a&c. 
BrJnk, Il M aolmeB. Men gmine e- 
HAItVCT Label*. Bejca.. Ohlp:""Eettef 
labft raiuga. TrttfFe*Mng w^Pipl^-g fFW. 
^VBTLOpks PnptHS: 3CWD No. 

ICHH] NK>. IQ. ta.2&. Bamtdea. Ctnla 
Service. EJ^ttielMurne HtatLaci. BnrakJjm. 

H. V 

BETTPn Prlptn?5 find bctt^T pripea 
CJiDK 1933). WiliAii. Dax B5g. Aadera^ki^, 

IndJana. _ 

MJ^OGJUriilNG— SOQ Al^Xil £2.00. 
Elxcelient workiuaEump. Lem'*. &7ia Stan- 

tOFl, IlictTirit 

Mlif^OOKAf HiNa — 5&P po^twrda or 
Sod lattef* ll.QG. AtfdLUanal tinndj^d*. 10c. 
No UneMC limit. BamoJcG tree. Dollar 
LcLlcr Si^rvJtx, l£D W. Wnshloctan. CtiJ.- 

cagp. 

FRZNT Anything reaaoFiebEE. Particular* 
Ire*. Ptnaiwn PrcM. P. Meade. ChL- 
cagQ. 

q^UALlTY FrlDUoi — LisBiumuMd- Lov 
prlcea. finmplH fr^c. Fame Ptws. Latti- 
rcb- CalJr. 

PRIXTIVO OtTTtTS AND &CFPtlC9 



HAND boughtL rtgld. 

Baum upper. LegSftttPrt. Ky, 



PrcHK 2M 



NEW Type. Raeacuably prJeeck 
LandJ* Co.. mchlanQ. FEnna. 



M. R, 



3DC FONT New (ypc. CcTid Stamp. Boa 

jg?g. Jacksch. MkhLgaEi. 

FBE53E3. TFPe. ?UPPLU»fl. LlFt IrrCr 
OhCAlot ten ctpts- Model Preaa Cd.. Ycort. 

Fecma. 

MAKE FiiPto-eEU]TavlnFi putILC ^oucfelt. 
Pii-rtlculaFO. sample cngruvlna iPc. Nu- 
IdcM. CATFomcib. IlHnnLfi^ 



FhiNt Your own ciida. atatlonerv. rtr- 
cJrculars. adycrtl^tna. S^ve oinn^y. sim- 
ple rule* lurulihed. Print for ottien. nSw 
PTOI^t. Junior -putflC IS. 36. acpior ootQii 
H6..&5. DirOJl? frtt. SclaeF. IPC.. T-Jl. 
H^ridea l ^QiLtl- 

P^NT At home. 3(k ■will tiTlnp< n cmh- 
nlete CAtAlaw ct neasea. tme and auptalle*. 
P. Pnifler * ComPi-htf. S Cntuiolil* Bt, 
Navtii.. H. J. 

RAROAnfS — Fre.H*d. type. HupplJe$. 
Send stamp. Ib9 Harvard. CamDricUre. 

Ma^a 

DEED- Prnufl. tnse. anupUas. Llati 3c. 
Tiirnhawah Service. LorcHlIe. Penxi*- 

PATENT ATTDRNEYG 



INVENTORS: Tiie drat atep taward 

DTcCeetJng rour luvantlon — without obllaa- 
WHte f<KT fcM ‘^’’RcCi^nf of liiVciqUob. ' 
forim rof «*tahLlstiLn£ dale ol LnventLau. 
Wi! also iPTid frRC-^ta pncvi twak.. 

Guide For the Invetitor" — Leiling Import- 
Aivce -of praiDjit action, wnfld^^ntlat Keareh 
aerrtce: how bo acll and marltet Inven- 
ILons: dEtaila of couvonLeut nayment nlari. 
&nd for Fm; ''''Patent OiEEdr" ud ‘‘'Recard 
Of Invcntlou" form today. Clarence A. 
CrBtita, RcgLstCN:d PatRat Atinrhey, ICJIS 
Adam* BulldJbtf. Wa*hJ pgtQrt. __D^ G. _ 
yiCTTDIt J. Ei-a.'nfl & Compaiq^, -II1--I1 
Victor BulldLnfz. 'Weahih^tPh. D. O. — one 
of Torta-a laracat firm* ot RcFFlstcFcd Fat- 
enL ALtOrueya, EstabEbihed 1S3A — WLLI stind 

? ou tree — 5& pagea of racta lor Inventora. 
'wo plainly written boolra telL sou how to 
anuly fur paUnt — flvt ba^Lc tnethodfl of 

aelltng yotir invention. Pec* rcaaociahl^^ 
t-rrnu KrTHFured. Dela^ may he ocatlvL 
write today. 

MANY ipventw* will be Interested Ln 
our aerviee. Ifilurmatlpit vh subject of oIh 
taming g- pgteut and PiarkRtlh^f an Invtri- 
Llob. bopphEd without chan:^. tVnte im 
nersonally. MoMorrow ds Btttni^n, Reirin-^ 
t*Md PtLtenl AitorpEj?, lS*-X Barnater 
Building. WiuhipRloFt. D. C. 



THIS Small *d mean^ loV eoat [n (A- 
LlLuLpe- >oiir ]Mtent. Free [KBrLculan mir 
malltd. lUilMrt Beck. PntenL Lawyer, 330T 
Barnater Bmidiiig. WashlngtagD. U. c. 

"BELLING lELMEhfJ™ With Pnd With- 
out PAlentE.' ZnLeTcsLLtif denorLblna 
^racacall^ all to eell before pat- 

entLng; mceha±deLJ pHpdpIcs (Llluatrwt- 
rdl; Tn*truet1cn on protec unit. dfiAOElnr. 
sHlInff. |1 PoatpaldL KN.. M-etaJer, li ‘ffttb 
tand . JTiw Tdrt, 

LYNWOOD E. Jihnei. Rcidatered Patent: 
AliorncT. I36T NaUunai Pte*a Builetloir. 
WuhEngton, p. c. EitulJJJstied 1D13. 
FFOHiErt. Effl eLent aervlcei.. rcuonaliilo rates. 

L. F. RANDOLPH. 3[H-E Victor Bldff.. 
WjLEhJugton. D. C. Low coal BoMe and! 

ijaf ormatlnn. frEr. 

INVENTORS — Driaro dlactoalpjr voor In- 
yrntlon to upyone rend for lonp '"EvidRnco 
of Couctbtlon"i ^'^hEflulc of Government 
and Attorney*' Feea" and Inatructions. 
EtJit fr4^p, LanoflStEr. Allwlns A Roninacl. 
41 1 B ewen BuJI db iig, Waatiingtoa. D. C. 

FATfij^S. FroLccrt yapr idcs- bv aecur- 
Ing Ittc "Proof of tnvenQon" fdtder. Ex- 
ccntianal peraaniil jcTTlce. EUtabllsticd 
E. E. Vrooman. STl Waudard Blda-. 
WaabJnatQ ft, D C. 

^ 'INVENTOR' S free: fuU Inior- 

matJon gbouC ntenUmr. *elLlti«- inTcpilon*, 
Pmuk W.. Ledormqjgn. NaaBAU Street. 

New Ypr.t. 

INVENTORS— Send for free booklet 
''Paten t-eensEL" InformatEan baaed SI 
yeaft EXpRrltncE. Lacey tacey. tiEpL 

6A. F Bt.. 'WBBhingtd&^p. c . 

PATLrrrS. Booklet iTCe. Hlgbut rdrr- 
enecs. Eut result?. Promotncaa aasurcA 
Wataon E. Oelciuan. Paient LawyEr.. 
Ninth Bt.. WaflhingtDn. □. C. 



FOR INVENTDES 



PATENT. TlTMleTiiark. copysritht, ±c~ 
aeami iervlc*. CpmplEEr M^rvice for 1n- 
yenCoT*. Hcaaonable lee*. Preliminary 
Information frge. [nvcniora' Borvitti Bu* 
hfau. -Chandleir Pu-lUilnfl^ WashlnetQii, 
P. C. 

ORDER Your hEueprinl*, mechnnlcal 
drowings, and photoatate from WaUorta] 
DraftiUje Co. — Fiicililln for oat^o-t promo- 
tion. ill 6 ForCwaehlnEtoii, MIlwaukEe, 
WLa. 

PATENT TflMF idea— Simple Invontlonfl 
often yaluatne. Tmr adviunry bwkn -fm. 
Victor J. Evftps ^ Co.. 4J3-H Victor Build- 
Lcur. WMhJpgLoii. D. c. 

INVENTOR'S ITnJv^Er^iBl Bdurjitor: ran* 
tains [KID mechanical movEmcnBSf 5Q t^r- 
P4LU*1 m.oLlnii3' liLKtriiction on nrocurlniT 
and eeltiiiE palcnLt and :beleetinR un attor- 
ney. etc. SufiUTC-ats new Idea*. Frice SI iK^t- 
oald in U.S.A. Addrou Albert PletCTlBh. 
611-5 Colorado BEdt.. W aahiingtcin . D. g, 

CONTACT M Buyers r Yaur-' InvthUon 
drtwii, prints and ^ ni4^nufacturBi*. 15. 
n. S. Dnftinic Co.. 91 Wall Street. NOW 
Ynrk 

Have Yon A aoupd. p»ciLeaI irn'Entigri 
ferr bale, patented or qinnutcnted? If aci, 
write Chartered InallLut« ol AmErlcmp ]□■- 
_^nlxyrj. Drpt- *-A. ~WMriLnJlU]n. D. C . _ 

WE Locate tHLvera mvrttortnan patruted, 
unpatRotEd invcrttlouii, IF will bcEI. reply 
Immediately. D^crdptivT booklet., reler- 
■npccf. fret. InvcnUon RoDorter. 5 A- J 13^6 
SOiiLh Palrfleld. OhlcagQ. 

I SELL Patenta. RbiabBahed Ln iHD. 
CbjirlR A. Soott. 7^FM Ganob Avel. 
HnctieaUr. N . V. 

CASH For praoUcal idea* and InvEbifona, 
Mr. Ea J l^AB;&i*i P]e[mant. ebucago. 

INVENTOItS: Profit bv Toui Inventloa. 

A practical talk, lo Invcniora by as cx- 
PcrJetLCBd tnanulacturcr. Our DS page I 
hooklot "Mind t*. Mjattar’’ nxallL'd Upon 
receipt of 3So. Rex Eufllnoerliii; COl, Cln- 
dnuati. Qliib. DedL D. I 



INVENTIONS WANTtD 



nrVENTEONS Wented- B? ■oatabiiBhed 
bu*4pR»» conoornB with. raciiiLtl^ and A- 
riAEifiei F*t matlnir and aeUInf your Idea*. 
Secid comolcbe detaJl* with At^t letter. 
J. K Maddreli Eusineas DeveiopoiRpt. 
MAdbtOn. Wh. 



INVENTIONS Wauled— ATI tVcK*— Roy- 
ally baala. Patent Promotion SpecJiiELEU, 
1 6FD Brtdilway. New Ygrk. [ 

"SELL! NO Invention* WlUs and With- 
out Patapts." Iph;r«tlng boot dcscrlhlna 
IfiCacticalLy all ItijuliLPdE Eo brLL beinrR patr 
RfUing; rnnehanleal pdnolple* rillLi*trat- 
Rd)^ IruLrUOUan nn prntecvng. AnaELClng. 
3-olllng. SI poetEUld. SO. MElHer Rpifir.- 
tcred Fatcnt Aft., II VfaH2D<t, New Yoiric, 



WANTED— Merltoiloiia oabenLed, Dnoat- 
entfd lEiMiiLlanji- RooJcEet. refereoces, 
fry«. Invention Reporfar. 6B1133S South 

PUirfiRld E!?1iigiiga. 

SMALL InMchCJoua wanted bp manulae- 
turera. I’U help you mk[[ soor inv«utlaiL 
Write far free dreuiat'. BLanlcy HuH, 
7636-1^ Luelld A ve nue. ClEveland, Ohio 
CASH For inv^tlonf. patented or un- 
patcntcd. Mr. Ball. A-9141 riEUK 0 .t, Ciu. 
caao. 



simple:. Freed ral Inveutiait* Veiled fay 
manufacturer*.. faa.bmtrd. or unuatented. 
For Information write OliaxberBd In»t1tut« 
of AmtrJuaji loTcntoF*. Dept. 4-D. Wash.- 
Ingtop. D. C. 



PA'XXNTS FOB SALE 



POft ^Ee — Patented elaek UuriniELtf com- 
blnatSuB hoi water or gfcr furnace. Addreu 
Bag 313. Aubu rn. NebriUka. 

RADIO Chaafid* Jack. Hecently patented. 
U*elLil ou. evEry radla jirrTioe bench. 
C- C. Neu bH'. FlapueDilne. La. 



AN Opcrwir dl^pcpwer for canned tlquld*. 

ID arllClE that will becDEnr- ipdiiipCT^Bfalc 
In the home, bar, etc. J. W. LrwLti, 1134 

Adeline St. . Oakland^ CpQJl 

PATENTED CbAiif jlbrg ilEmi. No brnk-- 
ora. RuBkin. 5656 Nurth HUrruitatc. Chl- 

cagQ. 

PATENT On ^Eklciy mEcKanlam far CMg^c 
eievatore. Write Fraud* Wendt. Ra.- 
dng. Wisconsin. 



CABINET Maker*, CArpHcnteni tPol. Pat- 
ent No. F.O. Bog9J3. BilUmOTC. 

Maryland 

BELL Your patent through a amall d-a*a^ 
lAcd ad In Popular Mechanic*. Monr fcn- 
Tentora h&ce found buyrt* in thin way. 
Aok me for orooJ— t'll gladly aend It to yoUr 
F. W. Jolm^ohi. Mauager Claciiflcd Adver- 
tising. 3Q0 5. Ontario St.. C^ieagii. 



MANUTACTmiTNC 



WE Ar-e oqulpued iu mmuuFiicturR ihert 
mefAl Atid tight Jren work, ateel framed^ 
Btanda. meka. Punching, drilling and 
welding. Accutllt:^ 33[t5 MllTBuktc A^.. 

Chlca eo. 

TURNSTTLES. SpkLu.| mOElLdx., 

tokem SI. per IQD. Ub^hlALat wurkeuE. 
c^lrcular:?, 5aum'i S]>colatles. Earua? -CltFp. 
Md. 



INVENTIONS Manufftotufod bv an eg- 
gRrIcprrd ofwmpanr. In any ooantltr nl low 
CQ&l. MetaJ BHdalUe*. nov«ElLR*. atatup- 
Ing*. dica. and model*. Free e*l1inat€fi. 
Our bnaklft ''Mind ?*, Matter' sr^nt upan. 
recelut of 35c. R«i Englnert-Ln^ Cd., Ciu.- 
elnnaU. Ohio. Deot. C. 



MANUFACTURING, Any cnal-Erlal, anr 
quantity. Inventlone developed. Milburn, 
BurllnffLnn K entucky, 

MAKE Money building bird houae*. 
Great dEtaand- IIEuatrH.tEd inatrucUnn 
book 36c.. rOfiailBF Uechaidcs, 30D East 
Ontario. Chicago. 



MODELS AND MODEL SUFF11EB 



■■17" CLIPPER Ship model kit il>c. 5lr 
^alalng^ — plan^, toDUm. etc.. IOol Midvexf. 
H^ply. Chicago. 

SUTLO Dual rarbunrlcir, dOLlbl^ faearlngB 
irduJature uidtor. Cuumlebc dj-awlhg*. Eu- 
atmetEon*, 3Do. Wrieht Mutor Work*, D6D1 
South Minerva Avrnue^. Chlcaga 



POWER MfideFip ElRctrie rallwayan 
*te*m ItKonidlive*, aleaih arid giublinE t:n- 
glneo. all acopneorloa. metil*. tooEi. SI 
page calaloit aac- Cho5. Crie. Vonturg, 
calif. 

HXDNTRATED CaLalng IQ en^na, 

In^. BuppUe^ 35e. Refunded. Hburardcu, 
A -^17 NT A^bUnd. CbJeago. 

BTULD Your own radia ebcilrallcd bnal* 
and alralanca. Complete llluatTated Ln- 
abructiUh book 25U. Hamid, Eisert. Unm- 
mel Station. New York. 

MODEL Supi>lJ4fa fur tliE Inventgr. Send- 
3c ftamn too: eatdl«f. Pierce Model Work*. 
Tlnlcy Park, f||. 

CARVED Bull ahlu model kit*, 

H-nd ygehc mDdel fittings^ model yachL 
nulla, IllusEratcd izatBlug 36u, A. J. I^kh- 
er. lOK-M Etowah Ave.. Rwa3 jjak. MJub. 

MINIATURE .Steam locomotlTca. nrw 
eataldcf tilling aU fauJldarf' nRirda 35c. 
Little Bnginca. Wilmington. Palifprnla, 

THOUSANDS Ship ULtiiag*. hundred* 
kita. -catalog IQC. Polk'*. 439 Seventh Ave.H 
Nrw York, N- Y, 
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WOD1X3— Pmctkd] iriadeti_ put QVJIT 
ydiir J43843-. Wc d.cvtl4u tuodels rrcini the 
Enide p^rfett wiorllnK Your 

kdeti PiL^hC Ti*YT turnE ctniPifiKkal TAIqc. 
Bervli^cfli c^rjd«»LiaL. BanE 

4i4[auflU! onffinfvi? &L vour 
bcrvi». 3rnd fCir Pur tmeg- twottci 
"MLnd va. Utlter." RCE SnatnEErliika Co.. 
CLrttiniiaEL. Oh\t>. PupL B . 

HOI^EYMAKIHQ IdfWi— L»t=t baPlu— 
Ttref^lKi tEt#lw frH- PPPUlAT MGCtLaoJi;?. 
&33 St. Clair, Cl^JOEEQ. 

nOME t'KATTSMRK 



E^tlAftRKNOTTERB! Make h€its. hand- 
ball, elo. quaiatF €Prd ^araples with eal- 
*}og, irco. Prahnnjtirs boo1^. catalDf aiio. 
HIPTipIni iDc. Spi^cJaJI B«Eu!llir |l book, 
with 5ttc heiiuntrs outfit, nlfigr tl. P. C. 
HerwLE Co. tinii. J-2B-, L3i Bands St., 
BFPPkrm. W. Y. 



ID<ia TCLDHOW PlanB. EsoJMhftd. aim- 
dIb. uaetuL tnUik'f^tl'niEr. HDcae^rafL-BtB of 
aLf 04 r». ClaBdjD^ LLLUHtrAtBd IKt tOc. 
CharJfc^ King. E. jCanawtaFi, H. u. 

LEATHEIt CrdflAnen; Foet»rd bnnM 
catalogue thowan? appn^vEd Icathercr^t 
dcai.[fnf tbql; <miy dp. l^athor chosGii 

br ybiL. BtaemhteB Pund tooled Seotbflr, 
LtiUicr ProJ-rct ■Conspa.ni', B*k D«- 

tHiit. Mich. 

OET Jrrfc Isfl-thoFOT-H-ft instnartign pam- 
ohlttB. nrloM of loalhora. twri". prpJccLi. 
Makt extra Inohry . D^auEkflJl dItE. L^ElP- 
ZT aomolef ic. Wilder ft Companr. 
CroapT, Tupi. 7F, Chtc* # o, ni L poda. 

FATTEIHKS; Ln-^P OTTimmontf. Bllhoo- 
eiti^L Ph^'^OPd pDvtllles. DeeaE Irojufcra 
and other «ui>pihn. rataloR ailiiGtratBa 

SltO arlEclea. Wn-Mct flhnp, AJiburn, Qa. 

IS2 rHIffOa You can eaally DiaEe for 
fun or profit, iflih:, P^ap^dur Mc^-i-nJcs 
F] ^a. Happfc C4ni; 3Qt > E. Qpu.rip. . Cll.kjiEP^ 

OFt^BK; Tcniplo, hlnJ hedirr, br^nly. 
Ea&?. FlaoB 40 »hte. Elfaj^. PJtiaLurfh, 
Peiana 



VENETIAN Dhjida, xpiiplhM, miijchlneE^. 
wholc^tc- BatalQE I Do. "UauuracCuTlnr 
BPPkErt“ la.U, '■Jtobierta/'' Bax. 3041. 
OlQTBnyJllB. Neg Yor k. ^ 

LEATHERCftAFTBMEN- Send lOfl ior 
now datidbock and GataloEue m tpola uid 
aopphex. Z. A. C^eft Comwmr. Inc,. 
Xf^atn-orcrart DEviiion, A-4i, 140 Biatc 

^Jtrret. EauRtiBimon. N. Y. 



E:NOCEJ:iCiWN Ccdur cbcfit, lumber, -re- 

neore. LEEoBtnttfd ootalof l>Do. DEI» Ktu- 
dal] Co.. Delator, Ala. 



TEE NitW Shebii-] Baw Filer priidUiiB 
auva that liArE no com]. Bond for lull 1 d- 
fOrjiuLtlOo. A. P, ^helwh 730 Q, 3nd 6t.. 

adaiwauEH. wts. 



WOOPwbflKTPfO Power toolB — Mako 
itlftai ypiir^elf. lALhf, Jicrnll naw . ta.w La-- 
me. dJllE nrna, oortaOle aandsr. baudBaw, 
motorized Plunr- Comololo det^JJs onbj 
2ic. FopuLar MGCbauIca Fi^„ 200 E. On* 
Uric Stmt. ChaoAEO. 



RAZOR i. BLADESi. iRARPENTNa 



RAZOR Blades "ThUUe TtUh" (dmiblt- 
odffcJ 3J-l/3''r thhnnar. .0D4 fitalnlesa 
WDlPh EmrlnE sled. hrniEd ta extreme oecu-' 
nsj. For toufh DeardB, leather iouch 
ehavipE enmfort Ruarantcpd. nuMt blado 
aioi^ey cap. boy for dcuble^edie mznrx. lU 
U«dea t2.0Q po^tpAld. Direct SalsB Dlstrlb- 
tilOra, 009 Hopidiuon Avr,, Dept. L &roo4t- 
1?-D, N. Y. 



CLEAR-VIEW For triiPJVllPf kdU^tactle^. 
ChanRe prpfient saJetr razor cm-ILv. Plim. 
M.-D4. BOX 0U0. EB£L MPElPG. 111. 



WATCH E9, DIhD 00-LD. JEWthItVp ETC. 



FINE Dimtonds. at out-of-pawp prices— ^ 
Liquid* link PkirederUcd iPaP plediep and 
bar cash Inaytni jpower enablo ue to olfer 
lenuino dJahioPtu, prloeA far itiss thap 
CKt ''z carat ladle* dJadioDd r1h|. 0 aide 

dlELmandfs VU.AD; curat ladlcfi btqe while- 
dlamohd Uni, platEnum ptppnllhe (£0.^0; 
] carAt ladles blue vhite diamond rinf 
p0.bDi^ 1 cafat hiap'a dluupp-d n^K 139^.00, 
Kundredf moia heaulJlul dlamopd plTer-^ 
Euei^, unbrlicv-nblr Jew prlG«. Shipped tree 
lor luspeclEpp and aj^praisal to tny In-rik 
or express- aeenc7. Bend lor tree lEst. 
Llo^d J. Butler, J^rwldent. FrudontlaL 
Loan Aaaoclatlop, Pk^hbrokcrti I33--EI{ 
Norm Clark BtrvBl, Chlca-tfo. 



ELOIN. Walttiatp vautian }3.50. blake 
biir moncr- Free watcti «nd Jewelry oata- 
l^t- Fli'MeUCh Jewelry Oompacy. 

Oahsi Bt., New Y-ork. 



WATCHHAKEBS' MaterlaEs. tools. Jew- 
elry — bouaht. sold. -prlcei Inr eld iffild, 

diamonds- Pru catalog. Beu aeitaL Com- 
parvy. Bqk 1m. ChtcMwo . 

tVATCKEB— Hojnlltop. EIrIp, Waltham. 
Biileva u low a* t2.15. Diamond rinfcs mt 
ioWBat orl-Md. PcsUl hrIpRS free JUmtrat- 
nl catAlofl. Quakei Cltr Jcwelrr COniDnaT. 
Wholesale Jewtkr^, 041 WohJpt St-. Phlln- 
i ^lphaa. FePPa. DePI. "3." 

WANTBDl Dol± SilTOr. nULlPUbt, dJa-- 
mondSi. mprepry, et*. Ship, Simon's jfw- 
elTTi', 353 Q]d_Arcade. CEel’aEapd, Qhin, 

OF ALB — CollEctorfl' dbiceIs -Sl.OO. I.^nl- 
dartes' oarceLs M.OO'. CwtWloRuc tret, Nor- 
man ^Eward. blElbeurne. A lib- LY alia. 



IJTrLOVA^ firiipn. FfamlUnfi, ElR-lp, Wal- 
tham wriAt auci iHckeL watches Tor ladles 
and Rents. iMsltlVClF IowmC whnl»ilE 
nnc«B. 1011 BtylaH now ayalEable. Write 
for free mon-oy maklnc wholoiale cata- 
ipRue. Harman Rok^P. WhclHX.li: JeWeli:r, 
Deor. r.'Si.. DOl Sanfiptu Street. Fhlladel- 
nh]g, Frnnn-. ^ 

□OLD S3& OuuCr. 3hi}(t Old UPld l^eth. 
enswra. Jewelry. watchflB— re«lTe cash b7 
retbrU malL Satkifaatian RiiaxxiiteRd- FCiee 
InformalloD. Dr. WeUbersE'* aotd Radn- 
Jpt Ca., Hennepin. MJcnp-n-cclLt, 

Minn. 



AQ-ATEB^ PtHHkl wj?a^, thrre pnuhdl 
DostoaJd. JaT Rbdbddi. AberdcoDL 
Wp.-sh 



HIGHEST PrJee:^ fiir Old said— SUxIl youf 
iBPth. wAtchca. JowelTF. IDO'r full cash 
raiue ipaUcd day nhliYmciib recrlyed. Bat- 
IsfactlDi] RuaraDloed or article* choerfuElT 
returned, lalarmatlon tree. CblcuRa Oald 
sm«||in;R Comaany. Sbd-F ChamoLaLn 
SulLdEliR, Cbicaia, 



FOB TI3E HOME 



NEW Sensational no leak toilet tank 
valve. EUmLnxtex lealdnir bOdlct tanks. 
Eas-1lT Installed. Bavea ^ater and asBurce 
JperfeOt fliuhinir fD,4A oampUiLe, pmlpxld. 
Folder tree. Elliar ManulacturLns Cd., 
Sxk CleiLj Pall 5 . W. V. 



TOBACCO^MDEERB SUPPLIES 



□OIvDhN Leaf uru-nrantccd. cERarette. 
pdpe^ cIIeU^^I nR- .0 Ib^, $l.f>n. tfP 11.72. Pxy 
when pccelyed. Pipe, box cltaifa fr^e. 
Hepy« Tobanoo CD.. Paducah. Ky. 



WANTED— BilSCELLASEOCB 



CABH For used mScrcdeoped. diawLnff 
tetfl, bJ:^^rc^^lan^. illdc rul«. watnhes-. srt- 
ontifto and biedtral Instrument*, iPOU. 
Eatisfacd-ofn ffuarantecd. Elman's, lOS-HD. 
gOUCh Welli, CtiicxiP. 

CTABR P-w anythlDR. Justice Jewelry 
Jobbera. IflD WoKh Wefik, ChlcaRD. 

MS^ANICAL Toys, pld Iron eara, wav- 
Ohi, and lacamoUTW. pIcturoR Of stORm- 
■Bhipe, street; ear^d and all cl4 cataloROB. 
C. Whatloct, Bethany. Conn. ^ 

RICHEST Prices fDr used camerafl-. bl- 
noculan. mlcredcopex, drawlnR act*, icwii, 
rifles, shot aun*. arty ooUcal or seLeutino 
iri£iC.rumenL. Sa.tjaloatlani nniarxiiterd. In-- 
fcrmatLpn lieo. aordon'i, 103-M lAadLsoo., 
CrbJOaaa. 



Mercury, cash nald oropiiptly. OuD- 
tatJoh^ Inre, Whclrnalq TeT-mLnal., Nor- 
wood. Mauachusetu. 



PEBSONAL 



RELSOVE Your- OWiI Ejitbooea, ntart prof- 
ICxblr business. Write Tattoo Supply 
Hou se , 601 Saath Bf-tc. Chlcug q. 

MEXtCrtN Leaal matters. William 
□ock-e, Rellxhle Amcrlcsn Attorney, £t 
Pmci^ .Texas. 



CONTEST BiillelLn. 23 hlR paves of cvri-- 
test helps, lllo. aenoral CoutesL Service, 
DepL 7, Duluth, UIjih. 



PSORIA^IXI ^TiffflTers: Plxacct has 

bnnu^t results when everythJhS 
failed. Applied esterually. dries oulckLy. 
COnveJkleaC. Try r^Ruar 0] bcttle wttKout 
Ihvestlni a cent! Write ; FixaeoiL, Eox 35M2. 
^■cvrlapd. Ohio. 



SINUS ‘Troobl-p. If a victim of fitnus or 
oatxfrhal infection, ■write Natlcnal Labora- 
tories-, BepJ. FraolLlla. GiatLan, WjubiaR-- 
hm. D C. 



WIN Prize raomey: BoDklet — ‘'BuccessJul 
CouteitJ np'*' Ehaws bpw, l-Dc 1>DStpa1-d. 
Bulletin iVslLuv tlflO.-DOD.Ml prtSEs JhCluded. 
WarLd PwblkKlnf. fClD-B Coftage OrDve. 
Chicago. 



KlSCCLLANCDtr^ 



LEARN To UBa slLderule for quick and 
accurate rtgurinv. Mutlpying. dividluk* la- 
stP-n-Uy Te-a inch allderulo ifee, Ls^ona 
|1. Money back ruarenteed. A. Strife, 39 

^t 3*. New York City. 

IN'niBFENSABLE Waterprocl erment^ 
Make CP-stlTL cbnap. Model build! P|. an- 
tiques.: anythiiiR. BSOiple, fOTlIlUlB, lD-> 
BtrucilDhs Sl.fHlL Research. Hammond 
Ave.. Elkhart. Indiana. 



MAIL Order business cputbo bJiovh yoa 
hDW to -malce moncr. SMre ar Evlllioia. 
Tcarhex prgfeulan^ zna.ll 0-Xdsr tecnoJOUi 
— net Bcnnv-catehJna scheme*. Free de- 
fall;;. NebEon Ccenpany, 000 Bherman. 
Dept, 40a-O-. ChIcagOL 

MDNOa RAMMED Alotia siJht *pcrt 
stiirta. Ladles' B.Hi. mgn'a 13.15. Hi^a 
costumes, curitu;. KauvciUci. Hawaiian Art. 
Hmc ^2QS. HanalulU, Hawaii. 

RTTPEPTOR Blact India Inkji. Bend for 
Inrormatlim. Meub. Expert rehman. 

Lncna Vixta, PujiacUina . _Cailif. 

START Proniable tattwInK and remm- 
ElkH bU3lVie«. Flree InaiyuclSorH . "WiltB 
Tatu wi fiit fimalh Sla te, C Tilcagc- , 

FREE Irfattieretto plcturt lolder, biR 
mall Ifle. Kesratone. 13 Fltt. New Twtk 
Cltv . 



EIQ M*l] rqr you. Latest btoneymatlni^ 
oStta:, oovortuLimes. cs-Uloga. loaca^iMP. 
Name IlKicct i'o dlr-ectary 10c. ide«i BerV- 
^-- Wdke. HI. 

WEARING aiaxies? Mf homfl treatOttBt 
JOAV mike them u3inro»^M*Ty. No arugs. 
DetailB free, .^mplc lOc. A. JiKchaEio., 

OaBnli, M lfth . 

CORAL :^in sfrUth seas UrautEfUl 
kopclroto piece 35c. McMahan, B*X Sfl-. 

Bb fl r ra a n mkg. C-alN. ^ , 

REND Quitter for eno<iLffh plaiita to hrlnq 
you tl CD easily. Ladii-B oan't r^Lxt. 
BchceLc. ^-M Brftflch. aejtfPB^lln. Penna . 

HiagarlnE 



RECEIVE Olsintlc mallx, 

sampita. Vqqr name In numeepuK zimlllnc 
lUts I4t Howard. 390 Br-wiilwar. New 

Yark 

CONSTRUCTION Of BDUldcr Dam— 
Whrre LlioosatMli Visit wcctli' book U^nt 
tells actual construotloo, 59 subiwU^ d«- 
eaa of nloturM- A book jmi will appre- 
ciate.. free with each bruey at coir N-kw 
visible Tnic Pnuntala Feu pwtPoJd. Behd 
dallar bilL name and oJdifest. 'Wllrlte 

Pen, Bos 44. WTiithfey. Neyada. 

NEW Monpv makinv fermuls^ trrak tsila 
ho-w to RQ Into business lor youTself. 
fof tree eteralLs. Papular Mechanic. Sot) 
E. ontgrla. ChLcaeo. 



BEAUTTPUL American lUgS that ¥OU 
will be p-Txrtid Of. Double -warp bunting, 
sewed stars- and itrlpe*. braBB eyetetfl <bo 
pokV 3*0 f«t, sa.Sif. 4*0. «-&&. PMt- 
pxld- Wcxlcrn SiHc-Jalty Cccncari^. OmanR. 

Nebrask a . 

CSeAV eorttedt! cash jprUril Wrl^ lor 
purlieu larB. Omstcerv, Ifil West Adaipji, 

Chtpago-. ^ 

LEARN TeraDSTlnR toots. cowvrLHht book- 
let Do&tpald II. P-O- Be* 33#. nsRcntcwn, 
Md ^ 



BTAMP SiTic. r1«sv. mimintd pbo-tfl 
stamni- Plipt-ocluced tiwi r-our ohoto- 

fihautii. U>D — Me. Goiranlaed. Wrtq- 

u’oade MP"5 WsimaaruTd. coniu^gtiEut. 



BTANDARD ElectrlF lamp iiUMl kjUer. 
33. W TIP- U-lEracaic free. Bauer Bm.. 
3ao Leandro. Calif 

FROG RalxtlLffl Boot Tor tl.09. RDb- 
erts Proa Farm. Orange Texis._ 

COATS Of arroB and orestB. cori^cGy 
nalnicd. In doIce-s cr black and wliile. from 
bc!E-BldJc dcsct-lpllQii or lurnlshod copy. 
4ie.W and un. Itlghtsl RTwde wprk. Htr- 
nldlr Biudloa, iai#F Oakdale Avenue. Cnl- 
cagQ. m 

TATTOQINQ, EngiavJnff DutrttR. lllua- 
Iralsd list Irac. Percy TYateTTi. Aazilntan, 
Ala 



MGJCICAN Jumping bEona. The best 
euzioiliy in Ihij world. Joaquin Hemaddoi;. 

Ektorl^er. Alamoa. Bonora. Mexic o. 

BEN.^atiO-NaL "Tpladoxb" R*^lf soore 
caL|-nieT, adding liLacbine. Dnij tl .00. 
Bprclal tSfl. An excellent adyortiBlnB p-t^- 
mlum. JamPB Chyna, 3531 Gouth Eermi- 

tnne, Chicago 

WELDING Ahd ELUJTdreds ol EUDnev mak- 
ing ahd monev saving IdeM. Lllustn^ 
ttpo-ti ond 314 pagi;::^ in 104Q Shop Notes 
50c. PobuEar Mechanics Freaa. Boom CtO. 
3DP E*, OnlJirm, Chii-ago. 
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POPULAR MECHANICS 







rr^ 







09«rs YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVIATION 



jUrrrrJTE^r Ijy fMihdd Sljpotih(«'3ul^iil of FuliUc logEru'rtiiHi. ILcc^ 
i>fiiijrjril l> 5 ' i;. LMBm IJJpcJikw Ul iin JUJlLEUItEn Qi HJjlitr 
a.iiUJiiJiij;. V.A, apinffFfrH ni a <'arrimripflu1 C3E01II1 i;I tnii Flj'lm HchOfll 
iiid j'ilbrJiAnicK' ij^cbima. -Acvr^JJ Lud Jii' lfiiI rMJtipi'rnl-liria with IlH 

ArKiu)i' AJr <'C¥PI Jjl tii Lratf DLu;ht ddiI aif^r-lurihcnJ fna-traiPI- 
tJrii-n 1ii IllRll ErM-UnJtCi. 

FOUR fMIrltl liad Ed ft. 5-. d«drH-g |n Prnjcul^nal PlklJnq. AviaUnn 
OF«rAriQB|, Acr^niirtiEiJ CnHinBEriDi. 

TIVKNTV-TH CJ TELA LM KG hte Latd in uTiriejiJ^nial tliKlil. 

iralnkne nJiLcJi pr^pDTdi [rr^ili|JU44 fir? AJMlli^ £1 I|j 1IL OtieriTtuag. 
FA-I.M LTV iiE j-iktLdIIiLx Ln -rarloui PpIiJx erT PFlRiLan, 

15U9 JJruil^laE^a. iLnrEillEUeiiL ILlall-EiL in a. 1aEa.L eoiviD 1 «TCUt 

RUnLloft irmkrbti. Uipidtj dEir*}]lcn«iii uE frUil. 

].(1U-Apr.p AirpnrE, ^in halljUng* lIdtoLpU ta (f]l«a pUrpDHi e1)c]iuLvl-IV. 
Dca-EnJLDriieE mn\h dijiLiie ha.IL dL iIlc- a’nJJd-jiE-. 

E$lu£ktdEr UxOi Jui^‘ 7 . Sdod puaEcuid fur luv 4 j;j-piEQ C 4 tAkP'f. 

m YEAR p«Ks *ire£Kbri.rn?. HI. 



NEW YORK 

ELECTRICAL 

SCHOOL 

FOR MEN IS to CO 

The uniqp^ Rchi^ol — knovm the i^orld over 
for ita didtinutive methuJ uf comliiniii^ 
*^WIiy & How”— lliOur^' wilh alL GlecLric;3l- 
txadeR praartic^Si 

Free ftesrtfpUve bi^oklei 

NEW YORK ELECTRICAL SCHOOL 

A4 Wsst 17+h St. New Yerk C»y 




FfaHTHW¥BTIWN BCK09L Tak I nE i»nr; popt. Qinokii. p-far. 




T* maha Erowni^ .Plataij IrJef itej,. lav Ptiitltiti- Filot 

nrocLkal m 7 ~ be Ipcirn ■HciubicaL ilkiiiiMAr^ hI Ikssmt aa ip*rt IlfflV- 
rULL EOl'ErMEST UT T IJ □ L.H A V Fn aiATEKlAI.>1 
ll^aCLETEiEO WlTIt -nOCrBSE. Lao Liilblun. Emtj UfmA n'rrto 
iiir FREE Bp'MJK at»*-uL iJm niunaji makioE pnif-aluu ihil nnt 
afocEoii b-7 rriarhipo ^fo- 

tiaURPTJE 50HODL fhF MECHANICAL DENtPSTHIr 
Ml H. E-r~m^ SL, Dook. TT*. HtlloMaMa. Pm 



TOOL & DIE DESIGN mG 



lJac1l^^LBta Tzm^^^ Mirblnt ■DmlLknif dh^I ii^Plen. F«»tkl«l map tpnkn- 
knf iJi tJiE- -worLik'a Jtiduau-EOJ uo-jiluI'. Wj‘I|o luda^ for fXiJi knhinniiiiJiiEi. 



NATIONAL SCHOOL OF MECHANICAL TftAOEi 



e-aa w. lia« st. 



ClucAtlip- IIIj 



AIRCRAFT 

WELDING ENGINEERING 



DEFEN&E industries OFer OuNLEndlirf 

Dp|»rtL£filti 0 B (o pniprcly trni Inert Comrner- 

oim Wddmg Engincert <1 yeiir). W&lding 

TecHnlpIjint (S EnonLltB-^H Airerm Welden 
*tid Ait Welding Dpemlorf {JT month b?. 

Le^LFEL ISy pErinjr. Esffi Pfirt EKjsenMea— 

Write fvt fvEB li-i-FiAffD IIInBtrnleii rknik— -"DmAn 
Of A GLhh 4 iDduatrjf. MdbtJtili ruLirao deilrEJ, 

Wawrauh# Schwl PM fit. N. « E MilPBUhEE. Wii. 





LEARN 




RADIO 

NOTBrBOOKSl 

lnd£on ^chuiL 

EQUIPMENTy 

whjiAJLyou. / 

Uabneyooihg^ 




ClP 

SERVICING -8 WEEKS 
OPERATING-S MONTHS 



pTS|>are FkhwfrtrowKJttitnEciM in m faKtn- 
atJPK well -psild fwJdl, Veil ZBit E-ct yotir 
iKiifiiflE first, thi^n^ p?y for it in eaar}' 
monthly paympiiES iifter your trairung 
■. / p^riftd 1 j i>v^r. Tlipci you linvc II mentba 

y{ l^p-^y to caokplere yriur payTncF>ta On easy 
monthly plan. Till in :ind mall coupon 
uJK below t^oy for fuLl deullft of thia UnUeuji 

JI.C.L-F-WIS plan, 

REAL OPPORTUNITIES 
FOR THE RADIO TRAINED MAN 

PpepfliTC for Jobs bn BJ^^fFubLerp liwp«;lor atkd twt&r — Rarthi 
r.-alcfl DT kfvLce and inatailntiDa wcjrk. BnasuiDaiiLEif- fliAEkin 
WittSPAflopr-ralor. weyjk, alct fiift RLidia, aslo 

KadLiJ,. codE, eLc. Many uptmtunitjEa in tlif vllxL Radio finld.. 

LEARN BY DOING^* 

At COTHE Hi CHICA**— TDU WPf'T NEED 
Al>VAHCn SDUCAHON or EXPUIEMCC 

\Vt doFi'i tem'h by book «i«d y . U'e t rain yo u on a g mn. du tlay 
□E Radio. T«]E^sinn and. £aund EciuEpment- — cn aonev-a of 
Tticulrm Rsi^ILo R^.fflvp-r^ notual HfOAilCR*rirj^ OqUEpnwtK. 
Ttlevinon. aiinaraFLIBu fknlPd RE^mHliLcCL-nO -EzcpuapiiiEnL, Cede 
anti Ti-bi-griipn equIniDenL, etc. Ven doa'E julvanc^l 

crLuraliph or pre^MoUi e^petion«;. Wfi itiv-e you — KiCHl' 
UF.HVr THE CQ™ESHOPfl--tlie nrtiud practlre and 
LOEperiEnoe you'll need Ln ihis g nr*t And Imh^lubu w* cut 
out gIIi useIcas tbenry and ordy^ v-e- that which is iKCKuary yaa 
WEt a [^L-liral Ir'iinlihg [n o li. vv n-L'ekB- MuLL coupon lot fiJl 
fa^tP Riy Bchaul and training iDELhods. 

EARN WHILE LEARNING 

1 f Vnu Brtd parE-E I mo WApt (Q hi-lppay |LvJnj[ cxprns «4 
M-non|. WE \n]l htln yi^u Ec-t il. After yud KndtiatE,. Liie-tLme: 
cmpln^'tOeni flctvl^w wEfl Awaltahti^ lo yfliu. Kvi-ry C*fynt 
jfraduaie akaa lECEiTes n LLEe Member3bi[>4 Witli frvE bEcimicnl 
LLUd bitsinew 0l-^v|c^? Jinrt nrivlje^E of review ot tiino 

n lLhout ndditiunal taJtiun cjtarire. 

GET MY BIG NEW BOOK 



I lieve 



a brund new hticik caLlert " Vour FulUPf In 



Radiu''... jt tdlu oU abuOt my IriR CblCaira shups and my piatrB 
[O Ikfkp you EEt nbead. l''-nckEd witli inrtB and picLurea uf 
atUdEdklS At 1 °. rny flu^pa. Mall cnuimri fn< this RlA, 

lU T1 mm mm. Bw mm mm W f ^ I mm mm il^ k b_M II bb 1 b_.h_ 1 ■ kaa Bik mm iliBakcMBhH — b^ Ii ■ _m ■ ^ *1^3 I' 



New Ihiok nowt Cnilnna Will al40 bkiikE detnilB oiTk Eia-^ I'lt 
Fiiiaoco TOMf Tr^Lninfl . , facEs an bnw I tijpLn yn 
WldlE-LeaiTiLui;'''' , ciEdoctdaitiun-on l'Rki£ KM rLO‘ 
SERVICE FOR I-TFK , - . nnd ot^r pl.^ in h^n y(m ACT 
NOW TO MAKE SURE YOU Gtt MV CCNEROUS 



Lp yfHL "Eam- 

l^OVMENT 



OFFER-. -SenilinfE f-nr thLa intemlEne fn^ book can he youv 
firit hid Btep losucctfi*. No obliautlon. Ko ealcnnM vriU 
cnU. Mall the iwup^n toAaf, 

H. e. tHItr PMUeni 

RAOlO OIYb, COYNE ELCCTOICAL SCHOOL 
»C 5. PAUuNA St.p D-pi4 P1-3H, CHICAGO, ILLINOIS 
HM H H m m.^mrnim m mimh.h m ■ rmwm m a 

H. C. Ijcwia., Pres... Radio DItJjIod^ CoVAc TlECCf Ec^l Sohool 
50f S, PntlllGn 5c., Depl. R14TL CtllOftgO. IH^ 

I>ear Mr. !k:iid cneyaur BJifFit^e Sadiu-BuDkaddOJI tlNf 

fuels. . .also full deUiihi-ul your i 

Kftfvie. . . 

Addle ra. 

^*‘^y 



"ety liter Head uatloD ' eiIro. 






yy-ii ntJit' it in P-ppufur IffleAartfeil 
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but here is one worry you can avoid 



A misplaced ring may upset the ceremony 
for the moment^ but you can at least drive 
away on your honeymoon with the same 
Peace of Mtnd about your car as you get 
from your insurance policy— if you have 
had your Texaco Dealer give your car a 
Marfak job. 

For Marfak is Texaco*^ 40-Painc Chassis 
Lubricatlou Service, siam^ar^fized in chart 



Both cohesive and adhesive, Marfak 
sticks to metal and to itself. Heat, bumps 
or water won't melt, squeeze or wash out 
this Super-tough lubricant from which the 
entire service takes its name. 

For real protection, let us Marfak your car 
next time it needs chassis lubrication. At 
Texaco and other good dealers everywhere. 




TUNE IN FRED ALLEN 

Texaco Dealers Invite you to enjoy 
- Fred Allen in the full-hour program of 
^he TiXACO STAR THEATRE ... Wllk 
I f ^ nny Baker, Al Good ma n's Orchestra 

and a great cast. Every Wednesday 
Nighf. Columbia Network. 9:00 E.D.T.,S:OOE,S.T*j 
S:00 OD.T.,7;00 C.S.T, 9:00 M.S.T, 8:00 P*S.T. 



form for every make of car, and applied 
by a specially trained expert who works by 
chart — never by chance* 

Naturally^ every point of your car is ser- 
viced, but the real superiority of a Marfak 
job is the famous Marfak Lubricant used 
at every vital friction point. 



TEXACO'S 4D-PQ1NT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 
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A ,| R. AND MRS. AMERICA 
soon will be using rnany 
coraiTionplaco things made of 
“ci'satz" m ti le ri a Is — subsU- 
lutes for certain metals, rub- 
ber, silk, cork and special 
woods that must be conserved 
to insure adequate suppUes 
for national defens-e purposes. 

Governmental agencies and 
private rc.'heorch experts rU“e 
in the midst of an intensive 
hunt for ^'ersatz/' □ hunt lb at 
already is yielding impoiiant 
I'csults. The good ncivs for 
the consumer is that in spite 
of the sweeping change.^ ahead 
he most likely will be as 
pleased with the substitute 
products as he was with those 
made from the materials re- 
placed, In some cases, he may 
not even be Eiware Ihat 
ehange.s have been mado- 

From the field of pla.stics 
are coining substitutes fs’om 
which hundreds of arUcIes, 
formerly composed wholly or 
in part of E^Ulmillum^ magne- 
sium, tin, chromium and ziIlc^ 
can be tnade. Already it has 
boon found possible to employ 
plastics as housiiigs for vac- 
uum cleaners, household ma- 
chinery of all kstids and busi- 
ness machines. Fan blades^ 
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camera cases, cosmetic cases and vanity 
tascs^ airplane parts^ hah -drier hoods and 
inslrument handles and cases are just a 
few of the more common articles in whose 
manufacture metab are being replaced by 
plastics. In the refrigerator industry^ plas- 
tics can be substituted for large areas of 
thin- gauge aluminum and steel in making 
freezer doors, panel and drawer fronts, 
hnohs and control panels. 

A trend to increasing use of plastics in 
the automobile is being encouraged heart- 
ily by the necessity for conserving mate- 



rials vital to defense. The 
1041 models display 
strument panels, door ^ 
^ handies^ control knobs ^ 
^ ■ and interior trim made of 
^ pSasUcs, and E^L du. P^int \ 
de Nemours & Comp any . r 
■]’eports there are at least 
.5D possible uses for plas- J 
tics in automobiles* Wot -jjJf 
‘far in the future may be 
the car with body panels'^ 
^made of plasticSr The. ^ 
Ford Motor Company is 
in the midst"of~a develop- 
ment pointed in that di- 
rection, Prospects are 
good, too, that airplane 
fuselages and wings may 
be molded of plastics, thus 
releasing large supplies of 
alumirLum and stainless 
steel for other puiposes, 

A plastic finish for containers has been 
announced by the P °‘yn d i JVTf^t al ^ Cf>r- ■ ■- 
poration as a substitute for alumi^ foil ^ 



sj- 



on the outside of packages of tea, coffee 
and other products that are easily con 
laminated. Oiled paper, glassine, lead foil 
and Cellophane also may be used instead ^ 
of aluminum foil for many purposes. 

Synthetic resin enamels are being tested 
as substitutes for tin in coating certain 
types of cans. A committee of the National 
Academy of Sciences estimates that 12;CK30 
long tons of tin might be recovered an- 
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tliRt grille is only something that; he finds 
dented after parking. The grilles call for 
about 76,000 tons of zinc each year and 
zinc happens to be an important ingi"edient 
in manufacturing brass, from which shell 
cases ranging in from rifle, to gigantic 
coast- defense gun are made* 

Typical of the automobile industry's ef- 
forts is the work of the Ford company, 
whose research men have found ways to 
effect an 80 percent saving in the amount 
of nickel the conipany uses, a 50 percent 
saving of aluminum and a 50 percent sav- 



(ConMnuc4 Iq pdger 1S6) 



nually from old tin cans. 

The hoiisewifc may iind 
herself lining old-fash- 
i oned cooking utensils^, 
such as earthenware, 
enamel kitchenware and 
cast-iron pots and pans, 
because supplies of alu- 
minum to utensil makers 
may be curtailed for the 
present, A curb on the 
distribution of stainless 
steel utensils also may bp 
expected i One result of 
this change in the ^'Amer- 
ican way” of living may 
be to increase the demand 
for flameproof glassware 
which is gaining favor 
rcipidly. 

Research laboratories 
of all the a utomobiJe com- 
panies are fcverLshly 
hunting for substitutes as 
the defense requirements 
begin to outweigh com- 
mercial needs. Auto ra^ 
diator grilles, made chief- 
ly of zinc, may disappear 
entirely — and the nvei’agc 
owner may welcome this 
chang(^ because to lum 

Beiowr Wilting housa Afprii&r 
windtn.g tF ^ifjpn wgr th whi<h 
P»*w typfl fteel roducpt 
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Motorboat: With Clipper 
Has Plastic Glass Windows 



V 

Tf ^ ■ r T ' - 

u- \ 

tional construction. The flexible 
windows dide in curved runners 
following the curves of the cabin^ 
to which thoy adapt themaelvea. 
The boat shims over the water at 
high speed with little sprayp it? 
“flying stern'’ riding high to per- 

J 't level planing. 

, f — 

■^Machine Guti* Fires Bulbs 



For Sequence Pictures 






Netlcft hew ih# pTei-llc glen wmdewl b?nd Is ciHem m 
rhsAiifrlwei lo curves ef lb a cebim. boot ridii high en iho water 



Fast action sequences of night 
and indoor sports may be cap- 
tured by a ''machine gun^’ flash 
camera developed Q harlGs 
Gatschet, ne ws phot ographer of 
dTd~Dgs~Mo] ncs Register an d Trib- 
une. Two years ago the newspaper 
L-3jngan taking sequence pictures of 
football plasters by daylight^ but 
the camera couldn^t be moved in- 
doors for basketball or bowling 
shots. Now Gatschet has succeed- 
ed in arranging an automatic relay 
of synchronized flashes^ timed to 
take pictures at a rate of ten per 
second at distances up to 90 feet. 
In place of the 12-inch lens, a 3%- 
inch Zeiss Tessar 3.5 lens was in- 
stalled, and a battery of sijc flash 
bulb reflectors was mounted on a 
tripod with"! he camera^ An auto- 
matic relay was added, to^ switch 
from one bulb to the next; when 
the flash contact breaks openj. a 
cam on the shutter shaft revolves, 
making contact with the switch 
which throws it to the next bulb. 



^ Plastic materials and aeronauti- 
cal design are combined in a speed 
^cruiser built to sell for around 
^ $1^000 and to operate at less than 
three cents a mile. Extreme light 
weight is achieved^b^^he use of 
plastic-bonded plywqod and win- 
\^ows of P^iglasTthe plastic used 
loF’ehHdsmg pockpits of military 
planes. This ^aves half the vreight 
of plate gla^. The ship's hull is 
patterned after that of the Boeing 
^^Clippcrs.’;' Large sheets of ply- 
wood are /used on the “stressed 
skin’* priO-ciple, making a single 
unit of th^ planking, ribs, keel and 
deck hoiiscs requiring only one- 
fifth as inany seams as convene 

J 
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TwA vin-wi of urmy'f riPWOfl m [?cliR3 n lEcrl mOn^ttr goirtg ikirau^h 

pcicr-x bcforv^ a group of U. S. offi-cicCi Cmd BrIlUh i^re^fntaHwe^ 

^$2,500,000,000 Paid for ^moke 

People of the United Slates pay S2,50fl,- 
0n0,000 annually for smokc^ accordSfig to 
; investigators who repotted Ihctr findings 
ito the ArT^rjcg n Gas A sso ciation, L oss in 
- -^f uel alon^, due to iho incomplete c^mbiLS- 
tion whioh causes sinoke^ amounts to $200,- 
1 000,000 they said. The remainder is spent 
iin CKtra cleaning of buildings, laundering 
^or dvy cleaning of apparel and house fur- 
^nishings, and replacing things which have 

Helmvteid rruilting iwfl-gun ^itn^lc an sflOl'tOnCd life heCO^sC of smokC- 






U. S. Army’s 28'Ton Tank Packs a “75” Gun 



Beginning to I'^oll ofF 
assembly lines in laige 
THlmbe^s^thB army’s new^ 
est 28- ton medium tank is 
aeclaimed the most pow- 
erful aiTned fighter of its 
si^e and type. It carries a 
75 -millimeter field gun* a 
37 -mm, anti-tank and 
anti-aircraft gun mount- 
ed in a power driven tur- 
ret, as well as s^fveral 
machine guns. In tests 
the speedy “fortress” 
lumbered through sandy 
fields at 25 miles an hour, 
firing its cannons with 
remarkable accuracy. 
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Fire Bomb Put Out 
With Extinguisher 
Shot From Gun 



Girls in London have 
formed a fii'e brigade to 
help extinguish incendi- 
ary bombs dropped by air 
raiders. They use special 
guns to discharge a com- 
pound which smothers 
the bln^e quickly, Mem- 
bers of the coips wear tin 
hats fitted with “visorsn" 
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Model Assembly Line Shows Cars in Making 



H ow automobiles are 
made is revealed b^r a 
working scale model 
which is a feature of tlie 
Plymouth Motor Fail- now 
touring ihe United States- 
The model shows assem- 
bly-line work which re- 
sults m the apparent pro- 
duction of ears 2 Vis inches 
long, Eight mammoth 
trailers house thq Plym- 
outh expos Lti on ^ In one uf 
them is a complete movie 
projectiun booth for 
t h re e- dimensional p i c- 
tuj es i n technicolor* 
Others transport the "big 
lops'' cuid canvas crew'S, a 
Pl;vnnonth" and 
other paraphernalia, 'The 
traveling shpiv also in- 
cludes a power house on 
wheels which gcneiates 
&U the electricity for the 
exhibits. Generators cou- ^ * 
pled -direct to the crank- I 
shafts of two Chrysler 
Diesel engines supply 
current for numerous 
electrical displays ui thq 
two big circus tents atu 
diree huge searchlights 



LeFt, t'ofO views of moidsl 
leciQj-y, dos^up ef 

liriB. Belffw, ih* 
Fpir on iho high way 
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Engineers Plan Roads on Scale Model of City 




Every building iit thil mlnmlure city k tin 4Kacl i^epreducKaii of at^ csCIupI birilding in d^wnliOwn la* Angeles 





ItTv 







From probably the largest city in the fornia metropolis v^^ith eveiy building and 
world in area^ Los Angeles y being re- street sho\Mi in faithful detail. It is being 
duced to one of ^KrTargest scale models. built on a scale of 50 feet to the inch, and 
The miniature city, 24 feet square, repro- will cost $100,000. City engineers expect 
duces the downtown section of the Cali- to use it in planning future streets. 

Keyless Lock for Auto Door Cannot Be Forced Open 



r* 



InstaUod in the car door on the driver^s 
side, a special combination lock may be 
set either to open when a dial is turned to 
the proper numbers, or to unlatch in the 
ordinary way. When the combination is 
set and the other doors are locked from 
the inside, it is impossible for thieves to 
enter the car by forcing the lock. No key is 
used^ the driver merely tuiTiing the dial to 
the three numbers making up the combi- 
nation to unlock the door. 



tl Names and addresses, listed in the index, 
page 4-Aj show where to buy manufac- 
tured products described m this magazine. 
Say you saw it in Popular Mechanics. 
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Keylflt* cor-^oor h opened by combination and 
cennot b| forced epen by lKiev«i frying to ooler 
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[pi'l l^OOO^kigri#- 
engines being instalJetf. TKa four engin«i 
SfOCIQ horsepower for lake off « Ihe turbine 
capacity of o medium-sized ocean lintf 

8 " .* ‘ 



Think of an aiipbne so largo that its 
wiriE span is greater than the height of a 
17-story building — that’s the You 

could park a full-sized passenger transport 
under each wing^ with a light bomber un- 
der each wing of each transport. You could 
hi do a couple of light sport planes under 
the elevators. Mechanics can walk upright 
inside the wing. A railroad tank car of 
gasoline is needed to fill its fuel tanks* Ibi 
landing wheels ^ weighing more than a ton 
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MAN-O-WAR 

WINGS 






OW can aji aii'plane fly slower at 200 
miles per hour than another airplane 
flying at the same speed? 

Ti^iafs ridicnlouSi of course, yet your 
eyes are apt to tell you it*s so, the first 
you see the gigantic B-lf) ^'hemisphere de- 
fender” in the air. This tremendous wat- 
plane is so big that when you watch it you 
get the illusion of slow speedy even though 
a smaller airplane nearby seems to 
to hurry to keep up with it. 












each^ have to be handled with 
a crane. 

No huJTian pilot has Ui& 
strength to work the vast con- 
U'ol surfaces. T!ie mdder 
alone has 237 square feet of 
movable surface. Tlie land- 
ing flaps have an area large 
enough for a transport wing. 
The pilot could no more push 
such surfaces ai’ound with ihe 
strength of his arms and legs 
than a mosqihto could pu_sh a 
l>arn door open ag^iinst a hur- 
ricano^ so a power steering 
system is used. The pilot's 
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airplane, asked the Douglas 
Aircraft Company to swear a staff 
i of its employes to secrecy, hang a 
■ curtain across one end of its fac- 
tory^ and build an aerial battle- 
ship, What was desired was no 
o^eperi mental airplane but a tre- 
.mendous bomber^ praetjeal and 
complete and able to take care of 
ikelf while conducting its long- 
missions. 

tlicn four acres of draw- 
been made* and 500 en^ 
and mechanics have spent 
2,000,000 hours in 
d construction. The wing 
of the p\pne that they buili is a 
tenth of all acre in size and has a 
spread of 2!\2 feet. The plane has 
a gross we^^ht of IGHvOn'D pounds ^ 
including a total load capacity of 
28 tons. Its fAjtr inain engihFg de- 
velop 8,000 horsepower for take- 
off, the turbine capacity of a 
n^edlum -sized ocean liner. With 
reduced load the airplane can 
maintain altitude on any two en- 
gines* It could fly one- third of the 
vjay around the w'orld non stop. 

The plane carries a flight crew 
of 10 men, exclusive of gunners. 
Defensively the piano has no blind 
spotsp every approach being 
guarded by machine -gua nests 
and small cannon. 

Huge and compUeated as the 
B-19 is, its heart consists of noth- 

Bdjyittng brekfif whjl« ena man 
ptionpt dings to tha cockpit 
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Abovcir foodels- aced In practirmg nilt-Embly of 
thff bomber't SEdiont 

conventional wheel and rudder con- 
trols are attached to small control 
tabs on the respective main control 
surfaces and the action of each tab 
starts the big control surface movingj 

after which hydraulic pressure takes 
up the wrork. 

The ailerons arc so long that each 
is built in two sections to prevent 
bindingj because the wing has an up- 
and-^dowm tip deflection of 12 feet un- 
der some flight conditions. 

Five years ago the Army Air CoiiJS 
decided that it wanted Ip test a super- 
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Jhit -v1#w ^ lh« 0^19 inside ihe facler^ givis yoih on idea af ill lixe. Th? wing ipnn b grvnier Hian 
the kaight qF a 1?-^«l9ry bvilflins and lha wLng turf ace it ane-tenlh nf pr> p^rc in area 







ing more than one small 12" volt .storage 
battery. This battery fuiTiishes the current 
to start the two auxiliai-y engines that in 
turn supply the current for starting the 
great flight engines. The two auxiliaiies 
are mouhted inside the fuselage and devel- 
op enough current to light a large depart- 
ment store. Hydraulic po^ver taken from 
one of the main engines makes the ahplane 
largely independent of 
ground facilities. The 
plane can operate its own 
hoists for changing the 
16" foot diameter propel- 
tcrsi for lowering the main 
engines to the ground and 
raising them, and for lift- 
ing supplies on hoard. 

The retractable tricycle 
landing gear weighs more 
than a small scout-bomh- 
er. Each main tire, eight 
feet high, is of 24-ply 
construction and contains 
150 miles of rayon cord 
and three miles of steel 
wire. The steel in the two 



main legs and the nose strut weighs two 
tons. 

Such a monster airplane requires many 
things not needed on .smaller craft. On the 
B-19 the engineers inslalled a fire alarm 
system, a 24- station telephone system^ and 
^ loud speaker warning system. Steam 
boiler.s that are heated by the exhaust 

(ContFnued lo page 1?1) 



Ri^hlj how Ihp pir moniteir'i 
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Bathroom Ligfit Has Ouflet 
^ For Plugging In Shaver 



u 

been 



built by:^ jWilUam 
Using various 
hor,5cpower from 
a one- cylinder air-cooled gasoline engine 
is enough to drive the vehicle at a top 
speed of IS miles per hour. With two small 
auto transmissions the tractorj or trucks 
has nine forward and three reverse speeds, 
and a double belt dive, controlled by a 
clutch p connects the engine with the drive 
shaft below. The difTerentiab front axle, 
brake assembly and steering gear were ail 
taken from old ears. Riding on sis steel 
wheelbarrow wheels equipped with 4“by- 
16 tires, the tractor has a wheelbase of 39 
inches and a tread of 25 inches, The trail- 
erj with a bed bottom made of 'Hij-inch 
plate steel two feet wide and seven feet 
long^ has removable sldSboards so bulky 
loads may be accommodated* 

I u r — — 

’^'Cluster” Aerial Bomb Spreads 
Damage Over Wide Area 



new kind of ^ ^cluster” aerial bomb invent- 
ed by J^cob Bakei% of Clevela nd* O., who 
has sentS^odel and hlu^rints pf lnslni&- 
sile to authorities in Washington, It con- 
sists of a large bomb with six smaller 
ones clustered about it in such a way that 
they may be rdeased from the “mother'^ 
bomb at any predetermined height* 



More effective and widespread damage 
by air raiders is believed possible with a 



Driver &trat!dSie& l4Pt whil« Icwlng Irail^r 



Offering special convenience for shoving, 
a new bathroom light fixture contains a 
plug-in socket for the electric shaver or 
other appliance. The top portion of the 
globe diffuses the lights while a good light 
is thrown downward to the face. 

f 31/ 

Midget Truck and Trailer Speed 
Hauling of Nursery Plants 

Replacing the slow-moving wheelbar- 
row for hauling plants and material on 
nurseries and ranches^ an undersized truck 
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Clipper Outpulls Tug in Power Test on Surlac^ 







Abpv«p the tug puHi huth a 
Clippc-r tesili iti fuur angintt. 

iHe finl trial Dight 



Just before the new 
Boeing Clipper took oflE 
for its first, flight recent- 
ly, it engaged hi a tug of 
war on the waters of 
Puget Sound with a tug- 
boat, The Clipper won. 

With the tug's engine in 
revei’se, the four 
horsepower engines o£ 
the traiisoceanLe flying boat easily pulled it 
fomard. The purpose of the maneuver 
was to keep the Clipper from taking o(T 
while its motoifs w^ere tuitied on for a full 



u 

i 



power test. On the actual takeofT the big 
ship lifted itself from the w^ater after a 
1,000-foot 101 n„ This was the first of six new 
Clippers built for Pan American Airw^^ays, 



Power Bicycle Has Auto Seat and Clutch -Brake Pedal 




Better driving comfort is claimed for a 
powder bicycle that embodies some feature^ 
of the automobile. The driver sits in an 
air-cushioned chair-type seat, with his 
feet on the floor ready to UEO the combina- 
tion brake and dutch pedal, and he steers 
it like a bicycle. Extra-large tires help 
make riding easy. Made of electrically 
welded tubing such as is used in the con- 
struction of airplanes, the vehicle weighs 
125 pounds. A ll^-horscpow'er engine 
drives it at a top speed of 35 miles an hour* 

Meler-drivEfi hicyele hat aura seat ond carnbi« 
naljQn cluleh pjid hrak# pedal in Ihe floer 

J ^ r t Za - ^ 

t - f itc ^ ■ 



A ^ 
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wind £|p<}frd» ;Mp 400 miles per hflwl 

will bp pmpfiJyect ct ^rlgJil Fietd'i new 

letiip9 -tunnvl. Scale mo^del eirplanes will 
be iub[pctad la blaiti created by 40^000 
harsepawer matar and fatal, Uft, Weit- 
I nghouse croftimcijrt warkirig in itafian- 
orjf pari alrTiSlfl^f &e la- w, drc-wing of 
power buUding^s interior 
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Above^ i 04 »ot tvnntl rttanHg eompCc- 
Tion cl U. S. Army's Wriglil fiEld. Thfl 
lunncl ncrrrowi from 45 ta 20 ol ihe 
jel. Wes^mghaiiiH worliferk pul- 

flriiifilng iog-eh^>s. pn windin^ji af 
s-Felian-oi'y pprf -of big ’Fun matcir which 
will drive Iwo 40-fect fam in l^nd^iti. 

The fans will be made of 



left, (ir-nwing ihawt how 
ervginoer in sgnlo4r air-con- 
fdllio'nDd cO'n'ti'fil ra&m wiU 
Td^I mod pi planar S-Kown ilfi 
inverrod posplion, vp'hile as* 
sistanf aT rrght wUI wolch 
inslrumonls which oulennoli- 
cally record pressures, veloc- 
ities and temperature!. Nur- 
I icon e-like wind will pn^s 
from jel nt left over iho 
model and Irtto the roturit 
throDt ot right 
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Automatic Steam Plant For Trucks or Buses 





Ujft, niE-E^- 

an km m e u n I e d m ita* 
rianar^ froni« for a Iftil 



tlctlchfr^ of 
ItiOtil Q<fcrierQting 
(top) Ond iff proposed lo- 
colJofi of plenit »n but. 
bo tramp loftr looking 
down on but anclp right, 
(ido vi^w 






- . Comb snirtg steam pow- 

der with an automatic 
^ ,conlrol sy^^tem, a new 
^ ^ W^lhod of propelling 
^trucks and buses hag 
^ .been dovolnpcd. It in- 
cludes a high -pressure 
* ^ steam generator produc- 
ing up to 2,^J00 pounds of 
r , jsteam per hour st a pres- 
■ ^ of 1,000 pounds per 

square inch. Electric ig- 

- ^ n I ti on prov i des I n si a nta- 

ncous starting. The Sn- 
" ventor claims that steam 
pressure of 900 pounds 

- per square inch can be 
generated Jn about two 

i minutes aftet' the burner 
starts. The flow of oil to 
the burner and the flaw 
of water to the generator 
are proportioned auLo- 
maticalJy in accordance 
with steam temperature and pressure con- 
ditions. At a certain tempera! UTe, or a 
certain pressure^ the control system euLs 
off the burner. Heavy fuel oil, costing from 
two to four cents per gjitllon, may be used, 
Tlie inventor's plans call for use of a final 
direct drive, with the engine mounted over 
the rear axle- No dutch, transmission or 
universal joints are contemplated between 
the steam engine and the point wh&rc the 
steam is used. The automatic controls are 



said to make the system explosionproof. 
The inventor proposes to use a four- cyl- 
inder engine in conjunction with other 
mechanism^ all qf which Would have only 
10 percent as many moving parts as the 
ordinary gasoline or Diesel engine used in 
trucks and buses. 



CAutomobileSt trucks and buses regis- 
tered in the United States in 1940 reached 
a record total of 31,4G8.8S7. 
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Ugget^ 



across the desert an 
firmy on wheels attacks and cap- 
tures one objective after another^ then 
moves quickly in pursuit of the enemy. 
The world watches and marvebi net so 
much at the stamina of fighting men as 
at the ruggedness of fighting machines. 

Tanks, scout cars^ truck transports 
and mobile artillery surge on day after 
day with hardly a pause for repairs— 
proof of the progress that has been 
made in developing new, and improv- 
ing the old, “sinews of war” since 1918. 

Back of the improved performance 
of the fighting machine is the untiring 
research man. bending and twisting a 
piece of steel, f^tudying how to make 
it harder or corrosionproof or lighter 
without reducing strength. For steel 
may well be regarded as the principal 
sinew of war; upon the development of 
new forms of it or improvement of old 
may depend not only the lives of sol- 
diers but also the fate of a nation. 

Stainless steel leads the parade of 
develcpmentSp not because it was un- 
known at the time of the World War 
but because it was so new then that 
no attempt w&s made to utilize IL In 




And K«r» k rht kind af a fiu^* <actt dtf«n4fr WMpan, 
d^4r c«n wnk o bort]4i^ip a diiKt hri. Giii^rallr o 
i?w4i «n p«n*lF«Tt arm«r 16 inchfrt l^kk 



Abovn, viffw hl&sming mill frtm r«1l4rt' pulpit. 
%Nibf bting r^llid to i‘«hcalHig Furnace. Thw 
celli tldClrkBlIjr opB-raTfld fram bealh at Ufl 



^npilo th* tau^lineu buIN inlo madifn tlaol 
armor plot*, Ihk h Hi* kind af diimdQ« ci mod- 
ern projictilRj of the liie shown, ran do. This 
it retail af left nl Abordfren, Md. 
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fatt, the first big commercial order for 
stainless ^eel in the United States was 
not placed until 1924 when E* I, du 
Font de Nemours and company^ pur- 
chased $400,000 worth of it a.s the basic 
material for nitric-acid towers. In 
contrast to many thirip developed for 
peacetime uses and snatched up by the 
w^ar- makers, stainless steel resulted 
frem an English chemist’s search for a 
gun banel lining that would resist 
erosion and fouUng. He prepared a 
series of steels with a chromium con- 
tent varying from six to IS per cent. 
By accident he noticed that the speci- 
mens resisted etching reagents em- 
ployed in his studies. Unable to market 
his new form of steel as gun barrel 
linings, he hit upon the idea of using 
it for making cutlery and thus began 
a new industry. 

But a corrosLonproof metal like 
Stainless steel could not he confined to 
cutlery. The aviation industry has 
found it useful in doi:cns of applica- 
tions, such as fire walls bet’ween en- 
gine and pilot's compartment, elevator 
frames^ ailerons^ fuel tanks^ tail booms^ 
rudder frames aJid even entire wings- 
Fighting and bombing planes include 
much stainless steel; not far in the fu- 
ture may be all-staLnless-ideel aircraft. 









Cunducking lest tmall 4tri|^ af iteal ihewn fus^ 
pended m machine (exlrema rSght in pidufe). Tli»j ai 
well: as many Other lOtHr help* mtike steal batrer 



Flamingj rumbling arrd imoking, ihk elaciric furnace 
tf one of the many making the tent of ilurnleii and 
other alloy f feels necessary lo nelienal defense 
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Back m 1931 the Edward G. Bu<ld Msnufacturmg company byilt an 
experimental plane of that metal, except for wing and tail coverings. 
It was flown by many pilotSi twice crossing the Alps, fully loaded, 
at IB, 000 feet. When it was dismantled a short time ago, its structure 
was found free from signs of wear, deterioration and corrosion , The 
metal already is being used both for wing frames and a large poillon 
of the wing covering in one type of U. S. Army Air Corps plane. 
Stainless steel made for airplane manufacturers by the United 
Slates Steel subsidiaries is produced in electric furaacea. Of the 
many varieties used, one called *T3 and 3'' because it containji 10 per 
cent chromium and oight per cent nickel^ is tu tiled out mostly in 






















Here ifeel h poured in a ttream mh? 

an mgnt motcf by operator at right while man at left 
leitce« a vanipte for one of lha many 

■ ' •’T ' 
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and stnps. A typical sheet is 36 
inches wde and 20/100[5 of an inch thick* 
The final product, a shining band 3,000 feet 
loiig^ has been rolled from an original slab 
length of 18 feet without a change in width. 
At one point in the pi»ductiori process, it 
has been heated carefully for about 10 
houi-3 to a temperalure over 2,300 degrees 
Fahrenheit. Another stage is the rolling of 
the slab from a length of 18 feet to one of 
4G5 feet in an 8fl-inch continuous hot -^trip 
mill. The utmost care is exercised here by 
the operators, since all faclors must he 



In ihn na^uratrcaler phela, metallup^ical ahffrrver ll 
gauging itii h^pl of m tT«inloi4 MmI *kth wtih an op- 
Ileal pyrOmolor. Iti color h indlEoHo-n oF lomporaloro 

Contix>lled With precision, Because of the 
size and complexity of the job, workers 
communicate by telephone, whistles and a 
variety of colored signal lights to coordi- 
nate their efforts. 

Some other aircraft uses for stainless 
steel include ammunition boxes, feed and 
ejection chutes, bomb chutes, bomb racks, 
cartridge cases on machine guns and flare 
chutes. 

A second development since the World 
War is the considerable expansion in the 
family of alloy steels. Whereas only a com- 
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^ pai'ative few were known and widely used in 1914^ today 
there are scores, each made by a precise formula to meet 
a specific requirement. The ^ciety of Automotive Engi- 
neers has adopted a list of more than 100 alloy steels for 
use in making various parts of automobiles. Many of 
these have been adapted to the war ma^hineSif Tsuiks must 
have gears which will deform elastically under the terrific 
slrain suddenly imposed on the driving mechanisinfip but 
those gears must not break and thereby delay a campaign 
such as the British have been waging in Africa, The Cater- 
pillar Tractor company, after exhaustive search, hit upon 
a special alloy steel from which gears could be made that 
would stand up under such machine-wracking conditions 
as stump pulling on the farm. This alloy, first used many 
years ago, has gone into thousands of tractors, tncluding 
many purch^ised by the United States Army, and similar 
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alloys are employed in war tanks^ 
enabling those fighting machines to 
plunge across ditches, batter down 



trees and fences and even fortifica- 
tions, buck heavy sand and ^eed 
along highways at speeds undreamed 
of 25 years ago. 

Other alloys are found in the en- 
gine of these tanks, as well as in the 
protective armor in which they are 
encased. Chromium, which makes 
for hardness in steel, 5s one of the 
magic words when the conversation 
gets around to alloy steels suitable 
for war machines and weapons. Some 
chromium is used in steels in com- 
bination with other alloys for armor- 
piercing projectiles* One of the U* S. 
Army's l6-inch guns can hurl big 
projectiles accurately at a toilet 30 
miles out at sea* The largest shell in 
U. S+ artillery, it is fired by coast de- 
fense guns. This Ifi-inch projectile 
can penetrate 18 inches of steel be- 
fore its mighty charge sends pieces 
of its heavy steel body with such 
farce in all direi^tions that one direct 
hit can cause damage sufficient to 
sink any existing battleship. 

Similarly, alloy steel with deair- 
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able hardness qualities is employed 
in the armor plate protecting a war^^ 
sliip at which the coast defense gun 
may be firing. And tiirou^hout the 
battleship, in engineSs fire tower, 
driving gear, gun controls and 
scores of other places, the ailoys are 
doing a job. 

In the giant bombing plane and 
the midget fighter, the alloy steels 
play an important part In the en- 
gine their great strength has con- 
tributed to a sharp reduction in 
weight. Whereas the original 
Wright plane engine weighed 21 
pounds per horsepower, today’s ra- 
dial ait- cooled engines weigh as lit- 
tle as one pound per horsepower, 
and are much sturdier^ more pow- 
erful and qfiicientH Alloy steel re- 
quirements for the American avia- 
tion industry as a whole range from 
about one-fifth of a ton for a small 
private plane to six and one-half 
tons or more for a large tran^ort. 
These estimates do not include 
stainless steel or steel wixe> boltSi 
nuts and screws. 

Molybdenum, a white metal of 
which the United States has an ade- 
quate supply, is becoming more and 
mure important in the alloy steel 
field as supplies of other metals 
employed in similar manner are 
threatened by war blockades. As 
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Quick Test Shows Student^s Fitness for Flying 







To foretell a student's prohabla^ 
flying abUityp an '^aviation 
tude tester*^ is used by the U. S. 

Navy. With it the prospective^ 
pilot^s ability to do two things at 
oncep his general reaction time, 
color blindness, angle of \dsionu 
fatigiie^ and other characterLstin^ 
are tested accurately in thre^ 
minutes. The device^ invented by ^ 

Li eut enant C oin nn n n d H ' 

at the v 

Naval ReK erve Base a t Klovd 
nett Tie Id p requires Oie subject to^ 
k£jep-%trtlr h^nds busy. As six 
lights mounted on the panel Rash 
on individually in red or green, 
the student is required to press 
the correct black buttons with his 
left hand to put them out. With 
his ifight hand he must keep the 
pointer in the center of the dial at 
his ri^t whenever it moves off. 

The mechanism is set to operate mechan- 
ically in advance^ and two clocks record 
the subject’s speqd of reaction, Thi^ in- 



M4f*-n re-gitler dthl^rity-jpAd ipp^-cT cii hiir Wm Ovt 

land (jrean l^hfi ^nd kEopi n^qdlc in cQnlvr ip'F ihs dilfl 

strument is said to be useful also in testing 
bus drivers, motormen, railroad engineers;, 
and machine workers. 




Electr^Belt Sande^uts Inner Edges of Sawed-Out Scroll 

1 ^ ^ Painstaking handwork with the coping 

^ saw may be saved with an adjustable belt 
l' ■ I s^^nder that has many applications in cai^- 

l! ■ mg, shapingp sanding and polishing wood, 

Ir^ -i ^ plastic and metal. Simple and curved 

edges roughed out are quickly finished 
with this “Bandsander.’* To sand the in- 
side edge of a circle or opening which has 
been drilled or cut out, the belt is removed 
from the upper pulley, threaded through 
the hole in the work and replaced on the 
pulleyi Then the two portions of the belt 
are brought closely together by means of 
two idler wheels above and below the work 
table. The table tilts to a 45 -degree angle, 
permitting a wide range of beveling on 
curved or straight edgeSt or the chamfering 
of comers. The tool will carve plastic cos- 
tume jewelry, prepare it for bufling with 
a fine grit band, then finish it with a plain 
cloth band and buffing compound. De- 
signed to operate on motors of onc-sixlh 
to one-fourth horsepower at lt7S0 revolu- 
tions per minute, it may be run faster oi; 
slow^er by means of step-pulleys. Narrow 
bands may be used for^^tricatc patterns* 
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Odd' Shaped Boats Rescue British Engineers 





Odd-shiiped motoi'bfiats 
are kopt in readiness for 
rescue work by the Brit- 
is h armx atita -c » ii l u erinn 
.school ^ii^fifLm^orthem 
LreI^dL_ Dj^ring the 
coursF of traming it is not 
unusual for men to fall 
into the water. The boats 
are ruggedly built to 
pound speedily thiough 
the heaviest seas when 
accidents occur. 



On* of tKfl Iflw, fliit-lop 
bpati uied by Britiih 1o 
fflicue men from ih* in 



‘Range' Trains Riflemen In Tejith the Usual Time 



Expert marksmen are 
turned cult rapidly 
^ for Uncle Sam wth the 
aid of a compact and scU- 
contained rifle range” 
invented by Corporal 
T^iil H. nf the 

Marhie^jCorps. It is dc- 
signeS^o teach soldiers 
to fire accurately in one- 
tenth the normal time re- 
quired for training. 






Pcricrble ''iihootlng g(s1- 
lery'' tpU tP Itciin- 

ing of mcTE'li.tm^n for* ^rnty 



Mechanical "Foster Mother” Feeds Six Puppies Orphaned at Birth 




Thanks to the ingenuity 
of their owner, six wcek-^ 
old springer ^auiel pup- 
piest made orphans at 
birth by the death of their 
motheTp are alive and 
thriving. To feed them all 
at one time every three 
hours, a mechanical “fos- 
ter mother” was fashioned 
hy mounting six nursing 
bottles upsLde-down on a 
board and an inner tube. 
Mealtime finds the pups 
helping themselves^ 
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U. S. Army Trains ‘Panzer* Force at Ft. Knox 




Urt<l# Sovn"* big ipnksp luin- 

be PI u|t n icrgqt ■"'fltlock'' KnoKi 
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To iTickfl gunnery pradice witK n 37-mi LI tmet^r Icmk git-n 
replirtir^ (abeve) it n meunled ana parking fcundat-icn 



Ar thgJJj.Sx^mared For^e Sdl^l ^t F art 
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framed ta men and main lain tanli^ 
fruck« end ather mabtLa uniti. LefI, tank 
carpt "raaki«$" e-nga^a in gunnery prar- 
ticej abovej, aiming a machine ^un at an 
eladrK largal aa miniature tank crPUt^f il 
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GUARDING OUR 
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Abovtf, tpMarfrorn whkh 
pbfprvtti wakh puft of 
big petroleum raflnar^ 



Lift^ lenfry fit pp|t pn 
roof ef DpMQlflf #aclpry 
satchel Reid aetivil-Mt 



^ A MERICA paid a toll of hiuidreds of 
lives and milliens of dollai’s in de-- 
strnyed property to saboteurs during the 
first world war and today Unde Sam is 
^ resolved that history will not repeat itself. 

Our most vital defense industries are al- 
ready safeguarded against foreign spies 
and agents, and similar precautions are 
being taken by other industries also im- 
portant in defenseH Munitions plants and 
aircraft factories^ especially^ are on guard 
Inside and ouL 

Armed sentries are on patrol 24 hours a 
day and others keep watch from observa- 
tion towers. Many ingenious ways of 
guarding against subversive agents have 
been perfected, but a large number of these 
ai'e kept secret to prevent spies and would- 
be saboteurs from knowing what to expect 
One protecUo*^ being widely adopted is 
the use of infrared fences that consist of 



invisible strands of infrared light, Such a 
fence automatically turns in an alamt 
when one of its strands of “black light," 
which is invisible to the human eyen 13 
broken by an intruder. Presence of the 
fence is impossible to detect when both the 
source and receiver are properly hidden* 

One recent improvement to the infrared 
fence is the use of beam splitters, each of 
which absorbs a small percentage of the 
ray, along the line of the beam when the 
beam is being thrown for a long dLstance 
out of doors, as along the side of an air- 
port. If an intruder walks across the beam, 
only the beam splitters between the in- 
truder and the eleotric-eye receiver are af- 
fected, showing at once the exact area 
where the trespass occurred. 

One clever use of the beam is to imtall 
an infrared system inside a vault where 
blueprints or other valuable papers are 
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VITAL INDUSTRIES 
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kept, in cases where the 
vault must remain open 
for hours at a time for the 
Gonvenienee of employes. 
The invisible beam sys- 
tem is set up so th^it it 
autamatically turns on a 
motion picture camera 
that runs for a short time 
after the beam has been 
broken. Employes who 
have authority to enter 
the vault make a hand 
signal after they enter 
which is recorded by the 
camera. 

One of the hardest 
places in the world to en- 
ter, if you donH have bona 
fide business there^. is the 
main plant of the Douglas 
Aircraft Company in San- 
ta Monica, Calif.^ where 
more than $300,000,000 
worth of military air- 



Ab^vv and Ivffd- haw infi‘br-iiid rayi 
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Nerve center of the Doug- 
las proleetion system is the 
combination police and fire 
headquarters that is connect" 
ed to all parts of the plant and 
grounds^ by tclephoncf ^ys- 
temSj automatic alarms, and 
fire-alarm networksK Any 
guard can call in on a direct 
wire if he sees something out 
of the ordinary and the whole 
communication layout auto- 
matically switches over to a 
tamperproof emergency 
power source if the ordinai’y 
current fails. 

The police force consists of 
162 oificers, all of whom have 
had previous military or civil 




Aliove^j fir# irhitf intkn^tling 

dr^tfed \n gibffi-kDt dotKing 



planes are being built. Eight- 
een thousand employes walk 
in and out every day hut a 
stranger can’L Each cm^ 
ploye displays his badge and 
an identification card that 
contains hLs fingopriiits and 
photograph to the guards at 
the gatCi yet if a coun- 
terf cited a badge and card 
or stole them from an em- 
ploye and tried to get in he 
would still be caught. 



B^IqWp ‘d4-nn<an£lraling hOw ia fighi 
tiff in wil+i eerluit d^exkd# 



high Horchlighti And 

nurntrout guar4i pfotficl plan* ptaill 

police experience^ The force 
is twice as large as the aver- 
age police department for a 
city of 100,000 people and 
even includes motorcycle po- 
lice for escorting trucks that 
are hauling important or se- 
cret material from one plant 
to another. To ioin the force^ 
an applicant has to pass tesfes 
much harder than the usual 
police requirements and he 
must be an unusually good 
marksman. In addition ^ the 
plant is under the scrutiny of 
Army and Navy representa- 
(Continued ’ll? 
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Customer Views Self on Rug in Magic Display 



To demonstrate what 
effect the colors of his 
rugs will have ,tJpon the 
individual purtHaseVj one 
large carjj^ manufactur- 
er uses a magic-mirror 
display, built by Diorama 
Corporation^ of Long Is- 
land City, N. Y^which 
pennits the cilSWmer to 
view himself standing in 
the center of a room car- 
peted in various colors. 
At the same time a loud 
speaker explains the col- 
oring of the rooms as 
they are shown in succes- 
sion The visitor stands in 
the bright light of a bat- 
teiy of lamps and peers 
through a small hole at a 
half-silvered mirror 
which combines a tiny 
image of himself with the 
diorama of a small roonir 
His image is picked up by 
a mii'ror to his left and 
relayed to the ^^screen'^ 
through a reducing lens. 




CustDimer >farielf irandin^ an ru^ di^i^layed hy diarcma. Mirrair and 
lens, camhifi-a hai* image u/4th af a raam pTajciclBia from arurn vt riiHCir 



Low-Cost House of Cotton Can Be Set Up in 62 Hours 









erected it. 
interior 



To provide a market for surplus cotton 
as well as a low-cost, easily assembled 



Thift carian houf-e pravidEi a marke^r For s-iirplui canon and obo mUelfi tho 
n>e«d For a louy-eoil ^'^demoiinlcib]«'' hou9« fo be used in defeoto work 



house for defense workers, a cottage that 
uses a large amount of cotton in its con- 
struction has boeti 
signed by the • m.-—M m.u 

of Agi'iculturq, A dem- 
ohstration model, fabri- 
cated by the Speedivall 
Company, of Seattle, 
Wash., is a one-story 
structure 24 feet wide and 
feet long, which can be 
^d in 62 hours. Both 
and exterior 
walls are of plywood cov- 
ered with cotton fabric* 
which forms a hi 
paint or wallpaper., 
tal of 4,500 square feet of 
cotton is used. The house 
is demountable and may 
be knocked down and re- 
erected on another site 
when the need arises. 
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S-ptt£ial carKkotigA plekltig iip oritiy IfiMtk fiifrrirt-g H tiiratt tivtr ttn £eb!« 
bfidige wKicti wai «r«cl«d hy gfmy «ng|in«6ri, el Ferl R<l«-y m lhr«fr ho^hi 

Quickly building a cable bridge^ instead of the pontoon 
variety, army i^tigir peer?^ of Fort Riley, Kans,, i&cently_s ent 
a seven- ton military? truck across the Smoky Hill rivejrSiree 
hours after construction was started. The truck was lifted 
sn upright position by its 
wheels which were slung 
in '^baskets” made of 
heavy ropes and chains. 



Departing from the 
usual design^ a new-tj>pe 
pLirachute^ much smaller 
than those used today by 
the army and navy, has 
been invented by Dr* 

Chrlstiaii_Zlilf. It is 

■cliumed to be safer and 
easier to control, since it 
descends more slowly 
lhan other *chutcs. One 
/ new feature is a cone of 
silk inverted in the center 
o£ the umbrella forcing 
the air to flow into it at 
greater speed, thus re- 
tarding the fall. 






ub*s 'Bubble Bo mb’ 
Fired at Vessel 
From Below 

“Bubble torpedoes," 
that can be hmnehed from 
a submerged position so 
they will strike tlic bot- 
tom of a vessel directly 
above, are I'oported to 
have been used recently 
by German subina^i™^ 
A V ei^i-ru f “ttibe would 
permit discharging the 
torpedo. A special un- 
derwater periscope is said 



Irivgntor bracing him»lf at gn^und-t*t1t Smcill-tizv |>«irOchurt. Nart 
<OnH in c«ntar which forcgi dir into ’'dhula lo decrBcie tpogd of doutnl 



Army Truck Rides Cable 

Over River in Speed Trial 



to enable the U-boat 
commander to observe 
the shadow of a vessel di- 
rectly above. The pri- 
mary purpose of such a 
weapon would be to pro- 
vide a defense against 
surface vessels dropping 
depth bombs, permitting 
th^ submarine to make a 
counterattack fi'om below 
after forced to sub- 
morgOr The bomb ex- 
p striking the ship. 

Smaller Parachutes 
Are Made Safe by 
Cone in Center 
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Portable House 



Aii a resuil of ,v1udic5 



made lo work out the 
moat eeonainical motlliOd 
of hotiH-in^^ workiiit-n in 

L.:omfoi't at temporary 

eon.« I ruction camps, the 
Ten oeasee Valley 
thutily iias developed a 
p-orRTbiu ^'0'Ltaf^e that may 
be taken down and rnoved 
in truck truilei\s. It is 
built in three scctinnjn, 
each of wbiph con,sists of 









y Trailers 












Pi-^built iitirtg IcwebAtl IredTi rra»ter^ abvvc, 

will bQ bc^llsd 16 cth6r |.6ilLan} already in plate 



Finisiiod cobin> Icfl, rt^:ifds Only hoafcmg tip to eJee- 
rrjcol supply. G-angplaak entrance fill any grad-e 



one complete portion of the building^ in- 
cluding floor, walls, ceilings and roof, with 
all electric wiring, light builds and plumb- 
ing installed, windows, $creen£ and doors 
in place, and bathroom and kitchen Jix- 
tures, including electric cooking plate and 
refvigcj'ator, already set up. A single sec- 
tion is 7^ feet wide, 22 feet long, feet 
high and weighs about three tons — a full 
load for one standard size trailer. Three 



■icd< 



IrciL lot's are foquired to haul a complete 
cottage. Tlio sections are fitted together 
with bolts ^ and four men can assemble 
them within four hours. Construction is 
wood frame with exterior of weatherproof 
fibesboard. In addition to a model con- 
sis ling of a combination livingroom and 
bedroom, kitchen, bath, small bunk room 
and screened porch, there is a larger du- 
plex cottage- The latter has a central par- 
tition, each side containing a laige room, 
kitchen and bath. Both arc styled in mod- 
em lines with flatt overhanging roofs, 
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^‘Electric Buggies” Carry Visitors Touring Engine Plant 



Visitors now can sit at 
ease while they tour the 
long assembly linos pro- 
ducing F ijitt and Wh itney 
engines. T5ie company has 
put-mto service three 
electric “doodle-bug'* 
cars formerly used at 
New York World^s Fair, 
Under the national de- 
fense program the plant, 
which builds engines for 
IraLner, pursuit and 
bombing planes, has 
groumto such proportions 
that a tour on foot would 
require too much time 
and effort 
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O^Tteiali and viiitorf iow Bingiine plant In COmfarlcblA rolUng <hair« 
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A FTER the daily bs^ttle of the ^ 

skies conies the British ^ 

war commynique^ grim how- 
X ever you look at But the figures most 
important to a certain group of aviation 
^\."_£i^ientiEts are those in the sentence re- 
^ porting that, of a number of Royal Air Force 
5 planes shot down., *‘the pilots of five are safe*" 
From day to day the tally varies, the balance 
sheet of the lost and the lucky. What encourages 
f the parachute technicians is the Imposing reco-rd 
i given in a recent K. A» F. summary* It showed 
3 that nearly 85 percent of the British flyers shot 
^ down had been saved by their ^chutes. Figures 
like these^ covering the mo^ adverse conditions 
j of war, indicate the parachute makers have 
brought then’ science to a high leveb 
* Just a few years ago the parachute was re^ 
garded with grave suspicion* James Floyd Smith, 
vice president of t^.Pionee^""P^i5'achiilE_Gom- 
pany at Manchester, Conn,^ recalls that it was 
conside red sui cidn- from a plane, for It 
was believed that the flyer would lose conscious- 
ness before the 'chute could open. Smith has 



X id 



BUMP OUT- 



»bls from each Ireoper^i per* 
it clipped to italic-line aN 
rachment in 1n»p transport platie 



a p-BrciicKiitiit leoving chip. 
The line will rip the^tep off hk para- ^ ^ 
chute petlc in a f ro^ttion. nf n leeond 



Noii^ the 'chute ha¥ fufty ap^ned up 

to the trooper to chock ht% nfciilotlon, or 
twinaF on^ maneuver the '~umbrello“ to a 
lufe landing Spot. H« must he careful nol to 
close canopy irt "tttorlng'' with shraud Uvm 
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Huwti 5 iince 1^12 and is the inventor of the rip- 
cord typen msinually operated parachute which 
is estimated to have saved over 10^00fl lives. 

'Tirst a dependable ^chute had to be devel- 
oped,” he says^ “then the pilots had to be con- 
vinced not only that the *chutes> would work, 
but that llie free fall through the air would nut 
cause loss of consciousness, or the shock nf 
opening cause serious injury, 

*'Then, as planes became faster, the para- 
chute had to be correspondingly impi'oved. It 
must withstand the shock of a 300 pound load 
dropping at 300 in lies an hour. And the pilot 
'chute which releases the main 24-foot canopy 
must open away fro?n the jumper so he cannot 
be fouled. With fastei* and faster planes pre- 
dicted, constant impro vements are being madeJ^ 
An important step in tht^s direction was the 
recent installation of a testing tower at Man- 
chester, Conn., the first in America ^ to conduct 
parachute research under dying conditions. 



Plalform eK«rckei ctFt, Benning, 
Ga., pop) are intended ta aceui- 
,10m rriMldei tQ »hoch oml 
fcldier lo land on Urni 

pCl^Oc^ut|^f ipi 

the drying, lofr at Rondalph 
6r^fr aired, checked 
^l^nd repacked eye ry 60 day^ 



Below, a 'chuli&r hill ih^.^raMnd 
naorly^ Itill gripping 
and hnlding thnin unirtnrled.^^ 
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Tumhlln^ and hiardening 

[Jrepcire lh« -air in- 
fantry far lh« ihcck cf bnding 
and golfing on their fe«t <|ukkly 



New ways of packing 
^chutes and certain struc- 
tural improvements al- 
j'e^dy have been devel- 
oped as a result of these 
tests. 

From ihi3 50-foat tower 
a dummy equipped with a 
parachute pack is whirle<1 
at 70 to 300 miles an hour. 
When the dummy attains 
the desii'ed speed the par- 
achute is automatically 
released* and 'chute and 
dummy float to earth* 
Meanwhile a motion pic- 
ture camera p moving with 
the boom, takes a slow- 
motion record of the par- 
achute opening. This has 
brought to light many 
important faeL«i. In many 
caseSi it showed the pilot 
'chute, supposed to optm 
first, was the last to oper- 
ate. This hazard had to 
be eliminated, as it could 
foul the main canopy and 
Hues. An improved pilot 
'chute was developed and 
packing of the main can- 
opy changed so that it is 
virtually impossible for 
the skirt of tlie canopy to 
be tilted up in nponing, 
an occurrenec that used 
Lo account for many par- 
achute failures. 

Spectators have seen 
eKhihition jumpers step 
out of lev el-fly ing planes 
and descend gracefully 



Suspended In lli* ''horn«i>i trobfr^i/^ above, Ihe Oerial loprri ihe 

Nchnk|ue of monipulolmg fho gohschufe fo guid* H during det»nl 



Above, a 'chuto opening ct» St 
wbirlft oraLTncI >ho Pioneer Pot- 
achute Company toit fow^r- 



ProetSee leaps- from d "mo^lc 
door of a Ironiport pbn4, be- 
low^ teetth fo&l moti itimpmo 
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beneath 23-foot exhibition can- 
opies. *‘Leaping from a spinning ^ 
burning or diving plane hat hy a 
shell or bullets from an enemy 
plane is quite unother tking/^ says 
Mr. Smith, *To get clear of a plane 
in a situation like this, a self-con- 
tained parachute pack Ls essentiaL 
It is used by all the U’arring na- 
tions with the exception of Ger- 
man parachute troops, who use a 
alatic-lLne ^chute. This type is 
fastened it> the plane by a cord 
which under the ^’cight of 



the junipei-p pulling out the can- 
opy. It permits a jump from very 
low altitude.''* 

Static- ]ine 'chutes were used by 
British pi Eot^ late in the World 
War and they were in use on that 
day in IflU when Smith crashed a 
plane be was testing for Glenn 
Martin. He was flying at 1,50U feet 
when the right wing folded back, 
and he went into a spin. By adroit 
use of elevators^ one good ailei-on 
and powet^ he went into a power 
dive and pulled ouL a few feet 
above ground for a crash landing. 
Then and theio he determined to 
develop a T-hute which would 
open when he jumped clear of a 
disabled plane. 

{Continued tp poge.l74j 



Topp Copr W, I. R|rd«r, 50 lit for- 

iithult OqKtfiliopif p«iiii ready ro 
i^tMp from trv4iiporl ptoni 

til* Mariflei are eEwoyf ready 1o 
fpghi an land ar ten. Al lefi ihey 
Ipy c fi«w fil€m«n^H thi air 

flying cad'ffit trf Bniidfliph 

In|i 4 □ Uiion Ei> maril^D^ 
InllSng Ihk 34l-f00l 
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Super Fluid-'Drive in Ship Takes Up Shock 




Installed i n a Diesel - 
powered ship to perform 
a function similar to that 
of an automobile unit, 
fluid -drive iiioehanism an 
a greatly enlarged scale 
absorbs in a bath of oil 
the abrupt drive varia- 
tions caused by pitching 
of tile vessel In rough seas 
that lifts the revolving 
-propeller out of the wa- 
ter. Compared with the 
Dodge car^s fluid drive, 
which is 13 inches in di- 
ameter and weighs 10 
pounds, the gigantic nia- 
rine gear has a diameter 
of nearly 10 feet and 
weighs more than 10,000 
pomidSi Fluid drives in 
both the car and ship also 
prevent the tendency of 
power plants to stall due 
to drive variations. 



Thin ii rolor or dfEven m«nt- 
httr oF bi^ liiter r-s th# onto 
fluiil driv*^ to be inilolled m 
*hlp 




200^ Acre ^Blackout* Plane Plant Blends Into Landscape 



One of America's first 
"blackout” plants will be 
the $12,000^000 factoiy of 
the _D oug:las A ircraft 
■Companyj^Califi^SuaTfe 
IS-truirdings will cover 200 
acresj providing 1,400,000 
square feet of working 
space under roof, and em- 
ploy 16^0■00 workers. The 
plant will he windowless, 
fireproof and air-condi- 
tioned, and is to be paint- 
ed to blend with the 
landscape. Utilities and 
essential matarials will be 
housed in bombproof un- 
derground vaultSi 



Al right il fh« tfOirage leclhin of 
lha windewleva DPuglci AfFcraft 
fcKt^ry, which ii lo tAvmr lOQ 
-ucre-i and coil ^13,1100^000 
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Huge Tent Shields Dam During Cohstructidn 




Ahav«, Sj.Q'DO pcundl of tanva* and ready 

tn ho ruiicd. Rjghr, riggtn-g h flarto-d on iK wPy vp. 
BaTlamr f^nf neart fint level. Nolo gotten on wall 



Ranktng second in size to the largest 
circus tent^ a ''bfg top” was pitched to 
cover 'conxStruct ion of the earth core 
forming the center of Mud Mnuntaiti Dam 
across the White 'River Canyon, near 
Enumclaw, Wash. To keep water from 
seeping througimiic^ flam, the earth fill 
must have a moisture content not less 
than 10 percent norinni'ie tlian 17 percent 
during construction, and the purpose of 
the tent was to keep rain out of the mix- 
ture. A crew of 30 men, usiiig 22 hoist^p 
iaiised the canvas to its first position,. At 
the top of the structure, the tent was 
planned to have a maximum spread of 196 
feel in width, its length remaining con- 
stant at 323 feet. The dam itself will rise 
above the canyon rim to a total height of 
42S feet from the river bed and will con- 
assE of a t^vo-walled pyramid buttressed 
by rock* It will ho 1,600 feet thick at the 
bottom and 50 feet thick at the top. To 
carry water away from the co^e^ caves of 
^ the tent were fastened to concrete gut- 



Fabric Is Produced From Dried Seaweed 



ters built oii the canyon walk* 






t m tne canyoi 



■J^atest Noninflammable 







Seaweed has been added to the raw ma- 
terials from which textiles can be manu- 
factured, end the newest product Is non- 
inSammable, according to a report from 
England to the Amgrican Chemical Society* 
Aiglriic add, which makes up about 20 to 
30 percent of the dried seaweed, can be 
extracted, combined with inorganic mate- 
’ the form of compounds called algi- 

JULY, 1941 



nates, and then spun through spinnerettes, 
like those used in making rayon, into a 
solution of acid. Without the addition of 
the inorganic material the fibers would 
dissolve in soap and soda solutions^ and 
hence would be useless as textiles* It is 
said that the new fabric can be soaked in 
gasoline and the gasoline burned aw^ay, 
leaving the fabric unaffect 
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Pilar wear; fiarnES^, bur leaver parachute pack an 
&frar unril he climbi intc cackpit for fhe rakeoff 



Detachable Parachute Pack 
Frees Pilot to Spin 'Prop’ 






Freedom of action to spin the propdlBr^ 

' ^ fuel the plane or perform other tasks re- 
tl quiring ease of movement 5s afforded by a 
' . parachute pack which can be detached 
from its hai-ness. The haiTiess can be worn 
at all times without interfering with the 
pilgt^s work^ Meanwhile the pack is left 
on the plane scat and attached at the time 
of takeoff. The adjustable harness can be 
fitted to anyone. The parachute is avail- 
^ able in back or seat pack models. 

^ Embedded in Shoe Sole 

Grip Slippery Surfaces 



Shoes can be given better traction by 
fitting them with rubber s:oles and heels 
having wire coils embedded in parallel 




But[t-ip <al1i k«ap rvbb«r fr-om ikidding 



ridges extending lengthwise of the bottom. 
The idea was developed by D. E, Crooj^- 
er^ of Ontonagon ^ Mich., ajod^-fe^ased on 
th^rmClple inc^lc'PoraCe^rin a nonskid iee 
tire which he invented. TVie coils are 
somewhat kinked, or corrugated, and have 
the outer edge protruding slightly through 
the base of the rubber sole so it makes 
contact withj and thus reduces tendency to 
slip on wet or icy surfaces. Eventually the 
exposed portion of the cod wears and the 
wires break, but this does not affect the 
antiskid qualities since it leaves countless 
points of wire projecting from the sole to 
grip die ground or pavement. 

Ji r-— 

Four-Way Stapler Tacks^ Pins 
Or Works Like Pliers 

Four different operations can be per- 
formed with a hand -type stapler now 
available. Like the ordinary kind, it may 
be used on the desk staple papers, or it 
can bo picked up ai|d worked like the 




Tap, detk flapler-L CenNr, right, tackvr; left, ttople 
beni inward. Batlam, itaple beni eutw-ard 



plier-lype for use on hags or wrappings- 
If a temporary fastening is desired^ the 
staple points can be bent outward instead 
of inward so they may be removed as e^- 
ily as a pin* The base is hinged so It will 
swing out of the way, permitting the ma- ^ 
chine to tack the staples straight into boxes ’ 
or crates for attaching tags and labels. 
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Y\7HEN Bob Feller opened 
^ the 1340 seasoin with a 
no-hit, no-r\in game, it was 
one of basebfiU's m^jor sensa- 
tions. Ever hear of Matt Rup- 
perl? Out of 200 games. Malt 
tallied e?cactly 100 no-hit, no- 
rim victories. The feat won him 
no halo, however* for in soft- 
ball the pitcher who can^t fan 
15 men to a game is no great 
shakes. 

Why, there's a mid-west 
toaser nomed Euilingame w4m 
mowed down 21 batters in a 
row! That happens to be oil 
the '"outs” possible in softball, 
a seven-inning gaino, Lon 
Novikoff once struck out 19 out 
of 21 baiters, and another time 
fanned 22 in an eight-inning tie 
playofT. A Cleveland girl piteh- 
er* Mary Skorich, had 20 no- 
hit, no-run games to her credit 
at last repni'ls. 

The mighty Ruth in his 
prime took three lusty swings 
at a softball once and missed 
them all a foot. On the other 
hand Novikoff, the SlOO.OM 
outfielder who is plnying 
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Saf«1 The runner malcei 0 
perfeel fhe buifiTnan 'a 

AVI' vf pbli'tiertj ond Itl4 urn- 
pif-Q is puHin^ an thv brnkvi 

Nab a siuler like fhe cli'kva 
being picked! eul aF the fky 
0 l the left and yov tuay wcn- 
'^hy iH^y coll iF spFtbAli 

CrocU Tbv baHor has Imndl 
ane out in a Las Ang-slvi 
0aifi.«, There's gaad form— 
loFi side wsll braced, EcnOAlH 
swing and fallow^throogh 








Whnfevvr the umpire called it, iJifl camerfi calli fl 
Eofe. The bipll «M1I hm unolh^ihr m^h ta travel 

his first major Icaguo baseball with tbe 
Chicago Cubs^ filammcd a softliall 325 feet. 

Softball a sissy gamt?? Not so you'd tio^ 
tico it. Siii'c. they pitch underhanded and 
the old pellet is much larger than a base- 
balL But broth er, it’s harder to hit than 
Joe Tuouis. Out in Arizona thej^c'a a soft- 
ball pitcher they call '^Windmill^' Wat&on, 
on account of his wind-up. When he lets 
one go from the box^ batters say tliey'd 
have more chance of knocking down a clay 
pigeon. "Cannonball' ' Baker» Milwaukee^ 
has a figure -8 delivery that generates so 
mucli steam he simply fogs them over. 

Although softball is almost entirely an 
amateur game^ it has its professionals, 
Novikoff \iy one. He plays softball in south- 
om CaltfoJ’nia during the wirUcr and has 
been paid as iniich as $75 a game. No 
pitcher in hig-lcague basoba!) makes as 
much as ^'King Kong'^ Kelly, a vagabond 
softball t wirier said to have earned S45,0M 
in one year. 

Although these are spectacular high- 
lights of the game, its mass statistics are 
no less impressive. With everybody play- 
ing softball today — men, women and chil- 
dren — ^it iSj unquestionably, the nation's 
number- one outdoor game. The Amaleui' 
Softball Association reckons that this 
spring some 200, OOQ teams took the field, 
each averaging 15 players. Scholastic, an 
educational magazine, puts the number of 
teams at SOO^ODO and esitimates players Eit 
five million. In Los Angeles alone more 
than 56K] games a week are scheduled dur- 
ing the summer, and some leagues func- 
tion the year around. Softball spectator- 
totals for the nation are said to exceed 
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h-Uw f-he ttar righfnrHand&r cf a L^i An-g&1«& 
team daii1e& lha oppaiilliart, Fram l4-ii batl^imr 
Sammy W<ih man's grip end ilelivsry; lha grip 

Far his smoking "fast hi% "aul curve," and lha 

tanlaliiing flaw ball. Try tlnift aul in your Eornvr lat 
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60,000,000 ti year! This tremenddus 
popularity has developed in a 
mero ten years ^ more particularly 
the last five. Back in 1900 they 
called it indoor ba^eball^ Bases 
were only 20 feet apart, the ball 
so big and soft it wouldn^t bounce. 
About 1910 it moved outdoors as 
a game for kids under $uch names 
as mushball,. kittenbalk diarnond 
ball and playground ball A tenth 
or *‘rover^^ player was added^ 
Many softball teams today retain 
this tenth player, although nine- 
man teams are the rule. 

Up to 1933, players made their 
own rules+ There was no fixed 
distance between bases and balls 
varied in weight, circumference 
and liveliness. When the first na- 



Hit niPB-d fa homi plate bl^rkail^ 
a runner {abava] takes la ttiB 
to bring in m rmn laFely 



Tb« crowd watching a night 
gamo al left ii a lOimpIo of iho 
AO|.OeOrEKK] cpectatarii talEmotod 
io oHond loftiball gamot yoorly 



Bobw, Vonn &olttF Oultfanding 
pitdiflr of -a diampionship Cali* 
fomia feanip demantiratos per- 
f Q^dott^«ry end folbw^lhrough 



tional championship tournament 
was staged that year as a feature 
of the Century of Progress Expo- 
sition in Chicago, a special set of 
rules had to be drawn up hur- 
riedly* About this time the Ama- 
teur ^ftball Assoc iation was 
formecTand set abouFst^ndardiz- 
ing the game^ Today b. umform 
brand of softball is played with 
few sectional modilieatiom. 

For the benefit of tl^se who 
have not taken up ths sport, it 

(CoittiPilad la page h?!) 
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Glass Coats Strengthen Power-Line Insulators 




s.. 



Two vi-t^wii «Ftow p<iwprfyil pulling m^icKirie! ot m«u)ci>Qr coatp4 wtih hl^h-alrettath glos^ 



Force; la in insulators^ ^uaixiiiig the flow 
of electric power to defense industries^ de- 
pend for much of their strength on “'glass 
overcoats,” or glazes^ developed through 
many years of experience and research. 
The newest type glazes contract less than 
the porcelain body, thus reducing tension 
and enabling the insulators to endure the 
weight of long spans and the buffeting by 
storms. To test their resistance to break- 
^^age^ the Wfo dingbminp Pnr ne l TiT i Wnrk ; g^ Jij: 
^ Derryt Pa^maJtes the insulators carry the 
I brunt of a tug of war in a tension machine 
designed to pull things apart. The poi'oe- 
) lain body, too, has come in for its share of 



improvement under a process called Pres- 
tite that converts dampened clay into non- 
porous pareelain by moldiiig the clay mix- 
ture in steel dies under high pressure* 
Compared with the product of the “wet 
process,” this porcelain possesses better in- 
sulating qualities and one insulator can be 
turned out every three minutes as against 
the former rate of two or three a day per 
mold. This speed was evidenced in filling 
a recent order for 45,000 large size insu- 
lators required for a new high voltage sys- 
tem, when two Westmghouse plants to- 
gether turned out 9,000 insulators— enough 
to fill two freight cars — per week. 



Typewriter Last-Line Indicator Rings Bell at End of Sheet 




Annoyance caused typists when they ac- 
cidentally run too close to or beyond the 
bottom of a sheet, may be eliminated with 
the aid of a last line indicator patented by 
A. D. Thomas, of Fontana, Calif. This de- 
vice Tings a faefl when the paper-renches 
any point as chosen by the typisL an indi- 
cator on a scale being set to point the num- 
ber corresponding to the number of inches 
of paper which will be used when the last 
line is reached. For a standai’d size type- 
writer sheet, a one -inch margin will he left 
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Tvvelve-Ton Rollii^g Fon; 



Stream Off Assembly Line 



at the bottom if the indi- 
cator is placed at number 
tan. Once set, it needs no 
further attention unless a 
chai^ge in paper size or 
depth of margin Is de- 
sired. Geared to the plat- 
en shafts the mechanism f 
sounds the warning auto- 
matically when the last 
line is typed. / 

— ^ 4 ^ 

D ispenser Winds U 
Tube asToothpaste ^ 
Is Squeezed Out 

Easily mounted on the 
tile waU of the hath room » 
a new toothpaste dispens- 
er winds up the tube as 
fast as it ig emptied. The 
dispenser is of plastic ma- 
terial, and has three holes 
at the top for tooth- 
brushes, The tube of 
paste — or it may be shav- 
ing cream — h attached by 
a clamp at the hottonrip 
and paste or cream is fed 
by turning a handle 
which squeezes the tube 
and wipds it up. 



eaves assembly liti« 



Inspecting Ct l^inl 






Ameritfirt iCof and 



Faunefry Ca, wh^-rp pprt of Uncle Sam'^!i rnecbuniEe-d army ^ in I'kJb mejlcin^ 

Rolling along from the assembly line of American^ Car 
and Found ry Company nlant at Berwick, Fa7is”a steady 
stream of aimored, tanks. Weighing 12 tons, the little mo- 
bile fortresses^ w^hich are known as M2 A 4, will constitute an 
important defense sim in Uncle Sanies fast-growing army. 




Tumfng bciab ar righr winds up Uibe, dispensei paste 
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Book Marker HusK With Pages 
Keeps Place Automatically 

Changing to the 

new place each 
iimo a ]>ago is 
Utrnod, an auto- 
matic bookmark 
does not protrude 
beyond the edge 
of the pages and it 
does not obscure 
. j'cading matter. 

Once chimped in 
the book it needs 
no further attcn- 
r tion^ yet reveals the eorroct place when the 
book is opened^ It is clipped on the book 
by inserting a thin shaft between the back 
binding and the leaves, and placing the 
wire anchor down the middle of the read- 
ing section. A movable arm along the top 
of the pages is the place markert and pages 
are passed under it as they are turned. 

£l 1 T14. € ^71 L ^5 

-c-. , 




^ * . 









MAN 

Among thou- 

tcHids who ttr» ippndjng 
vaccjtjQh keurs ohao^d xm<ir| 
boats rhis sLimm^r, probably 
only a hcjodflpl Jn-avn gi-van 
thought t$ whcaf lhoy''d do 
ot the ity '"Mort evorbotird!" 
Yet dongflf cf foiling over- 
board frqrn q tmall vtsstf 
Qt sea is always present. A 
study a f these p i c t o r o 
po led y nda r direction of 
safety flj(perts of an oil corn- 
pony, may savp ffves 



Pictures will be remembered lancer thao 
words, so (he safely men ^nih 

phase of an aEcidentai immetiidn for the 
i;OmBrci. Above, the mitfal spFosK os □ men 
foils overs ids. If he helrn-ftniori must lunme- 
dialo-Fy put the wheel ovcj' hard to swing 
the propeller a Way from Ihe mart, in the 
weief. Then {right) ihrow over a lifebuoy^ 
or anything that will floot,, io mark the spa I 



Pti^tOK hy Tbe TrJuL^ Oamp^tlV 



When she baa I hoa tseBn swung bacii to 
the LiSe of the aceidcnl, a lifebuoy with a 
line Qtlaehfrd may hflip bring the yktim 
a long lido. If il is nocessory to swim to 
hjs ald^ don't venture near hErn without a 
lifebelt no mo Iter how good a swimmer 
you ore. Flaolly^ H 'heJpjosx, man 

out of the water yyjJ-f bo a dittrcuft tbsk and 
9he te-ch n expert liFi^gunrds 'jnciy 
help. To bp-gin, cross yatir orm£ ox you 
lean down' to grasp his wrists, ai at.-left 
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OVERBOARD/ 




On thii page are th? sue- 

itagei of hoiifirtQ fh-a 
hcrlpli3it persori oboord thn- 13001* 
Slortin^ wilh yofji erms <roi^d| 
you can twiog llto msn, ai you 
lift, so Thol hh ba-ck is toward 
you. Thb wUt ktep 1ii» Itg^ from 
rising under fhe boPt and taV& 
adyctntage of tKe buoyancy of 
tha waltr-f then lift him al KEgh 
Ds yaU tan ond. qukkCy g^asp 
him undar lha cii'nii. If he h 
quite unconscioul and therefore 
llmp^ however, hi* orm* will 
pull upward and your grip ot 
the ormpiti wEK flip. Gfo*p him 
around the rhe&h c,laip your 
bonds together and draw hrm 
up until hlf wjgight rest* on the 
gunwafa- Then you cen pince 
boe arm under ht-x kneel and 
h^l him ahoord- Tho pictui^et 
wire madu for Ihe booklet 
^'rfruisirg WUh Safe 
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Pair of Tracks Spans Stream for Army Tanks 










in watsTf nrmr errgin*«r» at F^rt C^l^ain Via.^ tTiawn ot top 
flra-Eting a new-typ# iheel^vtsel ramp which ^noblfti a Ionic le cro¥» tmoU 
4rt'AOrtit. Doltomr the fabricated ifvel "bridge'' ii given a lest 



Roar in exhaust noises 
of airplane and war-"- --" 
engines can be mufHe 
a point where they ai-e 
Iremcly difllcxtlt to de- 
fect through £onnd^ by 
using a suction silencer 
recently developed, ac- 
^ cording to Mas^j- Ser- 
^e ant Frank Nr^wton. an 
ordnance export at Fort 
that 

other objects of the sS- 
Icncer are to purify ihe 
exhaust gases ^ thus ren- 
dering them harmli^ss, 
and to reduce the hack 
pressure in the engine^s 
exhaust system. 



Narrow streams which 
no rm a I ly wou Id s L y r iii c 
srmy tanks are being 
crossed quickJy by Fifth 
S&Sin£ei'S_^t a t i □ n c d ut 
Fort Belvoii% Va, To 
overcome such obstacles 
they use two 60Q-pound 
grooved tracks of fabri- 
eated sheet steel which 
are laid parallel to span 
the ditch and spaced so 
the tetnk l reads will ride 
souarely In the grooves- 


Silencer for Planes 
And Tanks Makes 
Detection Difficult 



5 f 

Handwriting on Magic Pad Is Erased by Pressing Button 



Magic wrUitig disappears at the pressure 
of a button from the face of a handy office 
memo psd, nqw on the market. The button 
also permits the message to be "locked'"' so 
it will not vanish until the button is re- 
leased. The new pad uses the familiar 
method of writing with a blunt instrument 
on celluloid under which there is a thin 
sheet of paper and carbon. Refills for the 
pad are available^ 

p$- mc-rriD With ma^ic Surf-flCfl. 

You mak« h<al«A find Ihafi -arafl-a them by 
puihing button when no lortger needed. 
auMon alio writing if ds-sired 
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Surf Riders Find’^Thrills 

Sailing surfboards, an 
exciting water spoil now 
becoming popular in Cal- 
ifoiTiia^ has seen a rapid 
growth from the crude 
board, used originally in 
Hawaii^ which would sail 
only wilh the wind but 
not agains-t it, to the ma- 
neuverable streamline 
craft nf today. Many of 
the hoards raced on fig- 
ure ‘-eight courses at Wai- 
kiki arc approximately 






ar d it aces 




Sailing luhrfboprdp 1 % 

hdll'Pw and may bs dhsm^rt- 
tled for use witheuf iqM. N'ote 
''hiking''^ hoard in ihe center 



Left^ lining up the boordf- fer 
□ roce prPur>d ligure-eiflh.l 
■EOUFM whitli ii opprOJiirTTatily 
twa hiile& from iioH 1o> finish 



11 feet long and equipped with large 
sails. The rudder is worked with the 
leaving the hands free to manipulate the 
sail^ and a large, lightweight keel helps 
keep tho board from sideslipping. The lat^ 
est development Is a “hiking” board ex- 
tending ov^ both sides of the board into 

oL ,0 i ; 



Glasses l^ei p Golfer Obey Rule to Keep Eyes on the Ball 



the water^ on which the rider leans his 
weight to keep the board from overturn* 
ing. Those who have mastered the art of 
surfboard sailing say that the boards cre- 
ate an eflect of great speed, since the surfer 
lies flat on his stomach and is almost level 
with the EUi'face of the water. 





swing is 
the hall 



Every 

the 



knows that the first rule of 



^ Gslfar will fail to hk Ofl th* ball if he 
lighh ir ihi^vgh hm trlnngl*! dvrirt^ the iiMing 





but many violate the rule without know- 
ing they do. Ambei-colored glasses now 
on the market signal the player if he turns 
his head during the swing. This is accom- 
plished by a tiny triangular cutout at the 
^'^^thand corner of each lens. As his 
ted the golfer tElts his head so 
appears white through the trian- 
and holds that position until the 
sti^oke is completed. Should the head jerk 
or turn even slightly, the ball appears to 
change in color because it would then be 
viewed through the amber kns. The 
glasses may be worn to advantage on the 
tee, on the fairway, in sand traps and on 
the putting green. ^ 
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In^lern Aij- iinin ^ ilfl 



fBStat?’lhan uny man on earth, 
liles an hourK almost 75 miles 



7,500 FT 



Herd's how tha Airacobro dropped 
rhan a hul]«f tn <n d^v* from 17,000 feet 
to 7,50c- ffrat, tM Iq-IciI (f*«c«nt of 19,500 
fiet^> fo att h;i new ro^crd 



By Andrew Charles McDonough 



I HAVE 

above it — uiiF nines 
hour faster than a huUet fired from a .45 caliber 
automatic pistol. My adventure in super-speed hap- 
pened while I was dive- testing a Bell P- 39 , the 
Airacobra, on a sort of “busman's holiday^’ fi-om my 
job as a commercial air line pilot, 

EecaiJ-Sc no ’i^pcdal preparatiot! had been made, U 
was a coniplete surprise w^lien 1 w'as told long after 
landing tha;t-^ had set a record, hitting a pace of 909 

feet a seeand. There w^ere no extraordinary sensa- 
tions to tell Jne that this dive was any faster than ' 
others 1 had made. As I rode along with the plane's. 
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- CL^ 



I FLEW 



Setvi^ing the Aii-aeobro^t ormamEnt, which inctudef. q 37 mm, cwH" 

n-&n Ihcil fii-ei through the hpll^w hub ftt th* plrdpetlcr (ftfeq arrfjkw) 
B«loWr comparing Airpcobrn^t diving i-pcaJ wilfi ipacd of q buiEvt 



_ mmm wp ■ I 



KANF*709 FT. PEf SECOND 



0UIIET-BD2 FI. PFR SECOND 



37,tiM FT. 




FASTER iluM 




nose pointed to earth, I felt 
no difTorent than I did on 
level keel. The ride was bet- 
ter than you can get in a 
jaloppy on the ground at 50 
miles an hour. Not until 1 
pulled out of the dive did 1 
realise how fast I was goings 
and even then it wasn4 so 
bad. When I pulled out, it 
was as though I suddenly 
had sat down hai'd on the 
floor^ or^ maybe, like I had 
been kicked by a mule+ but 
not so sudden r 

And after it was all over, 
and I found out how fast the 
P-39 had dived without help 
from its powerful engine, I 
wondered what would have 
happened if I could have 
fired a pistol back over tlie 
tail, or if I could have fired 
it ahead and parallel to the 
planers course. Since I was 
traveling 107 feet per second 
faster than a ,45 caliber bul- 
let moves when first dis- 
charged, would the bullet 
have rolled out of the barrel 
and fallen straight dowm^ or 
would it have stayed in the 
barrel^ or what? 

Dive-testing planes was 
not new to me* After al^ 1 
had run many tests on 
planes during my two years 




Ahevfr 11 ihA writaPj. Fllo-I AncTrfrw M-cOoni^ughr Qt c4n- 

Irati of Eciitepri Alt' Lintl pipnfr. Ha iayi hi-i PBccrd diva wbi 
net «icc0mpflniaa by any HXl^ordinary tenliatiDiii of ipBed 




And thii thft Airacabrn in Iht dip.. No 4«- ihfr Ipng tapereif 
neia and iht lilubby wingi 

ieiow, CMtaway drawl ng of tht fighting pEana, Nole how 
long driv* ihafr connacTi prop ofid engttia 










&YNAMOTOS 



BATTEflY 



«E[>UCTiON 
GEAR BOX 



TURN Ovik Mam 



OXYGIM BOmi 



tXTENSIOM 

BHAFT 



Oil TAMX 
ENGINE 



TOLIOW 



PROfELlER 



SHAFT 



iJETBACtID 

HOSEWHEtL 



center flEARINO 
IXTtNSlOM SHAFT 



AUI 50 N engine 
V-HPE. TWELVE. 
CVumDCR. liquid 
CCO lEC? 



Radio TRANSMiTTFR-tiPT 
RAOJQ RECEIVER-RIGHT S*&E 
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at the U. S. Navy s flying slation 
at PcnaacrjJa. So when thq cliicf 
enginqQr of the BetJ Aircraft Cor- 
poration a;^kod me if I would test 
the P-39, I Eiaid: '■'Couht me inr' 
□nd I obtained a biicf leave of ab- 
sence from my regular job. 

Test-flying an airplane of a- 
brand new design is something 
like breaking in a horse. You 
learn all you caji about the erilter 
before you assay that real test to 
determine whether it or you are 
the boss* In case of Uio airplane, 
you find out all you can about the 
airplane by talking wnlh the de- 
signer tuid the engineers who cre- 
ated it; what flight characteristics 



servicing ihe big 1^-r 
rylinderH 1^150 hni-iepewef 
Alli-stan epi^inifr 



R^ght, brtatber 
Iripin pIcvTie 
wbilv 



wiflw oF lh-0 

appeoFt 



B«Iqw^ plini facuv thpi mvT- 
tipltcifv nf irtttcvrriiTiN emd 
gun conlretf wb^n bn kfertg 
aiefl in lb« Airnenbro 




are likely to be dominant and why. 
When, at last^ you have absorbed 
all of the technical background on 
the craft you nced^ you ^lip into 
the cockpit^ and take olT for a 
brief flight. You dimb and case it 
through fundamental maneuvers, 
feeling out the controls and ac- 
quiring confidence in the plane to 
do the job for which it w'as built. 
During this process, dives at 
eompamtlvoly low speeds may be 
perfoi^mcd to determine the planers 
flight characteristics. This process 
may go' on for several days until 
you feel that you understand the 
plane completely and lhat it tin- 
derstsTids you. By this time you 
are so intimately acquainted with 
your craft that, indeed, you have 
come to believe yourself a part of 
it- (And, by the way, this Ls not 
exaggeration. No pilot ever 
achieved anything in pi-edsion 
flying without attaining this re- 
kitionship between himself and hig 
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craft.) That is just what I did with the 
P-39 the day of tho final tost flight. 

As I walked onto the field the Airaeobra 
was being waiTned up. A trim, stubby 
winged little plane with a long tapered 
nose mounting a three -blade Curtiss clec- 
liic propeller, it is powered by a 12-cy Un- 
der, ljl50- horsepower Allison Prestone 
cooled engine placed at the rear of the 
pilot’s coTnpartment The propeller oper- 
ates ofT a long drive shaft wliich extends 
from the engine^ below the pilot, to the 
propeller gear box. In the nose ai'e the 
deadly stingers of the Airacobra, a 37 mm. 
explosive shell firing cannon and two ,50 
caliber machine guns; in the wings are 
mounted four ,30 caliber machine gung. 
This is the interceptor pursuit plane which 
packs a withering fire in addition to its 
phenomenal si>ecd and maneuverability. 
The Airacobra carried a full military load 
in all respects during (he tests. This was 
not a test on the engine but rather on the 
plane to determine its ruggednoss at max- 
imum dive speed, 

I climbed, climbed^ climbed. The ice 
cream clouds spread a vast blanket sepa- 
rating me from the earth, reminding me 
that I could thank my cabin’s e/Ticient 
heating system for the comfort I was en- 
joying. At 14^000 feet I pul on the oxygen 
mask, for 1 was going even higher. I con- 
tinued circling and climbing until I reached 
E'TvnflO feet; then reached back over my 
head and turned a switch in a box theie. 
The box contained a fixed -foe us motion 
picture camera trained on the faces of the 
altimetei^ airspeed indicator^ clock, ther- 
mometer and many other insf rumen ts. 

I called the ground crew': — “Will now 
dive from West to East’* — and adiuslcd the 
controls changing over from level flight to 
dive. This was. not to be a power dive, \vith 
the big engine going full blast. Instead it 
was a '"free” dive, with the propeller turn^ 
ing just fast enough to keep the engine 
warmn 

Now, for the real test! Stick forward, 
and I fell easily into the dive. My sensa^ 
tion was, at first, one nf falling into a pit. 
Then I began feeling that I was falling 
right with the ship,, as though suspended 
in space. The wind screamed around the 
gun barrels protruding from the nose 
cowling. Higher, higher^ higher th& scream 
rose, finally attaining a steady pitch. Soon 
my ears grew accustomed to the sound; I 
{CpnlinLTQ^ lo pagt 170) 
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Color Transparency Viewer 
Uses Battery Light 



Viewing Kodachromc color transparen- 
cies is simplified by a compact illuminated 
box in which the glides are viewed directly 
instead of being projected on a screen. It 
is only necessary to press the switch, insert 
a slide and hold the vievring lens to one 
eye. The result Ig a brilliant view of the 
picture, which appears greatly enlarged. 
The box itself, finished in attractive gray, 
is about 2Vb inches square and GVi incheg 
longi with a slot that accommodates two- 
by^two inch color slides. Spring clips keep 
slides from falling out. Light comes from 
a standard flashlight bulb and two bat- 
terieSn which may be replaced when nec- 
essary, furnish the current. 



CFor each locomotive in servlcet there are 
approximately 23 railroad emploj 



pproximately railroad empioves. 



C-olar 

ihsf i^rnipl^ 



and E-nIfil-ged m 
Ihol brings, oul tvCi'a^ly 







Launching of heavily loaded bombing 
planes by means of a captive arm or wing 
has been proposed by an Eng h^k inventor^ 
P, B, Shoad. The^evice wouTT Whirl the“ 
TyfeTie aroiriTdU&a<Jaroi3nd until it attained 
sufficient speed to be released into the air. 
The wing would be driven by powerful 
gasoline engines and propellers. When not 
in use the outer end of the wing would 
touch the ground, A plane ready to he 
launched would he fastened to this outer 
end and its engines, with those on the 
wing, started to swing the wing around. 



At the proper speed, the plane would be 
freed, wdth centrifugal foi'ce helping to 
give it a good^tail. A model of the laimch- 
"hrg “meri-y -go-round” built by the m- 
ventor indicates that the wing is designed 
to give the correct angle for the plane's 
speed and radius of tui-n, thus avoiding 
complications resulting from an aircraft 
being flung off at a tangent, instead of 
heading into the wind. The cradle in which 
the plane rests on the w'ing is close to the 
ground, when the arm is at rest, making it 
possible to load planers easily. 



**Merry-Go-Round’^ Arm May Launch Planes 



Top Cmd ll<]ftaiT|r pf 

in mod- 
el ^A^m. C^nteTj dr^iwing 
khal iKcwt lidw h^pvily 
le-cid-ad plane would be 
tnufichfld whilo the whirl- 
ing orin ccNnTmued In 






S4 



POPULAR MECHANICS 



^ LC 




t 







Rubber Veil Protects Blossoms From Insects 



of bloESOm.S 
sect citUicks cind 
4 LP reign pollens al- 
ways been a problem of. 
the plant breeder. In the 
latest solution to that 
problem, the plant scion- ^ 
has borrowed an idea 
the movie Industry. 

, frtii± -bi!^ ding 

expert of the University 
of C al if orhia college of 
agriculture, saw a Tno’^de 
in which lifelike spider 
webs were woven of rub- 
ber coment and conceived 
the idea of spinning such 
a web around fruit hlo!^- 
sonis, after pollcnisatipn. 

The B. P, Goodi'ich com- 
pany collaborated with 
him in developing a rub- 
ber cement that would 
keep out insects, would 
not injure the flower and 
would resist wind^ rain 
and sun. To spin the web around the flow- 
er, the cement is driven by centrifugal 
force through tw^o Ups of a whirling cen- 
- ^ - it 



Oiricting fanr th* dpirotor weaves rubber slrpndl cirouriEl fruit blaiiOmS 



trifnge cup mounted on the shaft of an elec- 
tric motor. A fan blows the strands around 
the branch as the operator directs it 



Fluorescent Lamp on Tool Tray Gives Cool Work-Light 




Taal Iray carri«i flu4r«ic«iir lamp und«r 



Advantages of a portable fluorescent 
light are offered servicemen and repairmen 
in a small -si Ke rolling unit that provides 
a tool uay as well as the lamp. For close 
w-orkj as under automobiles, the light gives 
comfort since it is cool and eliminates glare 
and fahadow’s. It consjst.s of two 15- watt 
replaceable fluorescent bulbs mounted 
behind an unbreakable plastic lens that 
resists water, oil and grease. Another 
portable fluorescent lamp foi' w'orknicn is 
equipped for suspension by hooks. 



THOUSANDS USE WHEHe^TC-BUt-1T INDEX 
Thousands of readers ore our now Where- 

ta^Buy-ll Index. Have yau fried it yef? Nsxr time 
you Vvoint mor-Q in.far#^cilior^ abniiE o jp-rodu-ct de- 
4 <cril>ed in Popular Mechanics Magazine^ just noto- 
the page cm 4^hicb pf appears, tern te the 

Whtr*e^ta-Eu^-tt Index sEartlng on page and 
if rhe product it on the m-arkel you will find the 
name of maker or distributor. Write directly 
to the firm listedn and to get qukk actian — Soy 
YaLp Sow Ir En Popular Meehanici. 
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J Have you TDLE HOWSES 




£Khciuil*gci£ imoEy^qr wKicb oidi in ivrihg carburerc^r 1o 
proper air-fufil ml^lgri 



AAiniature fFacTkancilT4r> pipnl fh-at dupliuTe$ p«rfarniQnc« 
pf po^r^lijunt tet^ntty 

Bel*Wr blow*r cf««iIb9i bla^ oiv fi^efrrtt ffldioroT To 
fiitiMlolo road eanditian* 



’Y'OU paid amunci $10 apiece for 
the "horses” in ynui' new aii- 
tomobilo- and if you ai^e an averaj^e 
driver you retired some of them to 
pastui'e Lifter a few thousand miles. 
Some of the horsepower under 
your hood is consuming gasoline 
and not dott^g any work. 

One estimate is that California 
motorists alone are feeding 10.- 
000,000 horsE.s that were built into 
their cars and tliat ai^e now on the 
sick list. The powder being wasted 
by American motorists amounts to 
the output of some 60 Boulder 
Dams. Your car will go fartliei' on 
a gallon of gas when you put all 
your hoi‘ses back to work. 

Out of 100 cars picked at ran- 
dom off the street, 60 were im- 
proved from 1 to 10 percent by a 
good tune-up, and the other JO, 
including some new car.s, were 
improved from II to 60 percent. 

A couple of years ago, w^hen you 
ivanted a tune-up, a mechanic 
drove your car around the block 
to '^trouble shoot" it, made a few 
adjustments, road-tested it again. 



Projecloj' ln«lpT th^3W nucludtwm In 
■copburnlor adfuifmcriT 
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under YOUR HOOD P 






Checking eng me 'i ignirbn end Hlectricol witK Inteit eqyip- 

menf. Pr oper Q|»eratien helpt to altoin econo my nnd po^er 



and kept after it until the 
motor EMju tided righL But 
ho probably didn’t tune it 
to peak efficiency. 

Today + in an increasing 
number of garages^ you 
drive your car onto the 
ToUei’s of a chasL'jis dyna- 
mometer and sit there 
while the mechanic idles 
the motor^ steps on the 
throttle, and then races it 
at full speed, Tn five min- 
utes or ^lO he tells you: 
"Your air cleaner is dirty^ 
the spark plugs need ad- 
iustJng, and you need a 
new condenser. Inciden- 
tally your speedometer is 
five miles fast” After the 
adjustments are made 
you watch thehorseixiwer 
needle on the dynamom- 
eter board creep way past 



BcIsWj confiicling finglne la q dyfiomcmaUr f&r fill of hentpewer 
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Chtirl «hewi iTVDj^imum pQ-wfir Hi d^vdlepe-el when 
l-pClKk \i Pd^dh<frd alrriiatt Id- dn^lariPtioi^ pdint 

the mark it made before. Twelve horses 
that were eating their heads off under your 
hood are back at work. 

The garage didnH install the djitamom- 
eter to save time but because modei’n en- 
gines are so complex that few mechanics 
can tune thcni to peak efficiency without 
help. The dynamometer literally builds a 
road under the car and for the first time a 

mechanic can trouble-shoot and adjust an 
engine at 60 miles an hour or while it is 
climbing a steep hill, all without leaving 



t. 



the garage floor. Do 
watit economy? Ninety 
nine percent of motorists 
howl for it blit few do j[ 
anything about it The ■ 
first thing to do is have ^ 
your engine tuned for full V 
power instead of 
mum economy. That^ 
sounds foolish at first 
power and economy reaU.^ 
ly go hand in hand. When i 
the carburetor is le-aned ^ 
down below its mgxirnun^ 
power setting you have 
step on the throttle hard- ^ 
er to maintain speed. Ti^ 
maintain 55 miles 
hour in still air on a levell. 
road the engine of thev 
average car hag to pro- 5 
duce 23 horsepower and^ 
when the engine is properly tunel^" 
you get the power at a reduced throt- 
tle opening. 

IVs true that some of the cars 
in 1937 and earlier, bum richer 
turcs than they should. In these 
you can lean the carburetors 
with econofoy meteri ng jets g upplle 
by the faetory'^buTyou^ do 



Phalagrnphiins carbon depoiilt in cavnbutlien 
ehomE?«r ac pari dF raitarcK dn pre-ignition 

Ctmrtwf UFiUon Oil Cit. pf Cfilif. 



Cofij ItaborCilary for nudging performnnc^ oiU and 
gaiallinti under winter cendiliontr Nal« hefivy dolh- 
ing workert mvi* VrtUf 



IGNITION TIMING ADVANCE 



58 



POPULAR MECHANICS 





this with, more modeiTt cary unless you live 
in Denver or somo other high-aJtitude area 
where you not only need a leaner fuel 
mixture but one of the optional high -com- 
pression heads as wellj, to get the maximum 
power out of your engine. 

‘^Your engine should be tailor- tuned to 
your altitude and the grade of gasoline you 
habitually use/^ explains Fred B. Ross, 
tet^hnieal expert of the Automobile Club 
of Southern Calif oimia. "A.side frorfi that^ 
fuel economy depends oji the way you 
drive. You can save some gas ns well as 
increase the life of your Ures by inflating 
them a few pounds higher than the rec- 
ommended pressures, although you’ll get 
a rougher ride and will be more apt to 
skid on slippery pavement.’^ 

You won't get maximum power oiU of a 
luko-warm engine, hence you should keep 
the radiator water temperature up between 
160 and 175 degrees. With the engine idling 
after a run, hold a thermometer in the ra- 
diator water and if the temperature is 
down around 140 or 150 degrees^ cover a 
part of the radiator. 

You won't get peak efficiency if the 
spark plugs are of the wrong grade for the 
conditions under which you drive. Take 
them out and inspect them several thou- 
sand miles after they were last changed or 
cleaned. If they have grey-white or blis- 
tered porcelains they are running too hot 
and you should use a cooler plug. If they 
are black you want a hotter grade. If they 
arc chocolate brown, put them back be- 
cause that's the way they should look. 

If your car is a 1940 or 1941 model you 
may be having pro -ignition troublcn In 
some cases it is so bad that the engine will 
continue to run and you can drive through 
traffic with the ignition switch off. Change 
to a fuel of higher octane ratings or try us- 
ing different brands of gasoline until you 
find one that do.csnh pre- ignite. Gasoline 
experts still do not know why different 
brands of gasoline, all made to the same 
specificationSi h,ave diffei'cnt pre -ignition 
characteristics, and they have gone to 
work on the problem. 

The best remedy for pre-ignition is to 
remove the engine head and file and polish 
away ail possible hot spots in the com bus - 
tion chambers. Eveiy speck of carbon must 
be removed. All surfaces must be polished 
smooth and every sharp corner of metal 
must be ground down. This applies espe- 
(Conlifiued 1-a page 13S) 



Ready-Made Stock TUlory' 
Easy to Install 



AbevCr piiiiing lever culchei o he-g as ir venturer 

llipsugh paiiege; belew, reverte puth telessef it 

Hogs and other livestock can be caught 
with a “pillory” now on the market for 
easy installation in a runway, chute, gate 
or doorway through which the animals 
pass. The trap is closed quickly about the 
animars neck a.s soon as its head \s poked 
through, and it can be held for testing and 
trealmeiUs. The trap will snare little or 
big animals without readjustment. It is 
designed to save the time required of the 
farmer building his own. 



CCensus figut'es indicate that registered 
hospitals throughout the country ha\^e 
1,226,245 beds available, enough for about 
onaouj. of every hundred persons. 
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Super-Microscope Explores Invisible World 



tCKIfOW 



owecTivt 

COL 



New fact'! concerning deadly disease 
germs and other infinitesimally small par- 
tides arc being uncovered almost daily by 
scientists uti Hiding the electron mici'oscope 
developed by the RCA research la bora - 
torles at Camdejv insti'umqnl 

permtts^^ful magnifications up to lOO.OOQ 
times^ 2Q to 50 times more than is ixissiblc 
with ordinary microscope-Sn thus enabling 



man to peer into a world invisible hereto- 
fore^ Wilh this super- microscope, Dr, Wen- 
dell M. Stanley of the Rockefeller Institute 
for Medical Research has made studies 
which indicate that it may be possible to 
w^'atch invisible viruses at work. Dr. Stan^ 
loy has isolated the virus which causes 
mosaic disease of tobacco plants imd found 
it to be not only a dLseaso germ but a crys- 
talline chemical. In this work, 
Dr. Stanley and an a^^soclate were 
able to follow the interaction of 
tobacco mosaic virus molecules 
with certain smaller molecules, 
which Ls like seeing disease vi- 
ruses at work* If scientists can see 
far enough in this they might 
be abie to follow the chemical 
process by which a cancer -caus- 
ing virus, if it exists in the body's 
cells in a latent or masked forn^^ 
is stirred into action. 

Important chemical changes that 



Lefij. in u-ib. ftof- 

ffliti, qli^pncnlfiry frb«rt that make 
up Ihty cippeeir magnH 

^Eati-o-n 45.000. Righl^ diagram af 

tnittoitspe\ «»ential parts 



^^OJtaiQM 

CQ4 Il 



FLUOW.K1KT 
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take place in a diphtheria germ also have 
been revealed with the aid of ihe new in- 
strument-, It has been found that the genm 
absorbs chemicals such as dissolved salts 
as do large living organisms. For example, 
potassium tellurite diffuses into the diph- 
theria germ and when inside is reduced to 
metallic telluriuTn in crystal form. Bac- 
teria of certain kinds have been shown by 
the enormous magnification of the electron 
microscope to possess solid cell membranes 
surrounding the fluid protoplasm of their 
bodies and serving as protective armor. 
Outer shells have been found on strepto- 
coccij pneumococci, bacillus subtilis fthe 
common hay bacillus), coliform and ty- 
phoid bacilli. Two types of bacteiia have 
been found equipped with long, apparently 
tubular movable arms, called flagella, 
which help them move about. 

If a human hair could be subjected to 
magnification of the super ^microscope ^ it 
would appear as large as Californians giant 
trees, as wide as many city streets, and as 
thick as a water tank 40 feet acmss, A 
dime thus magnified would appear to be 



more than a mile in diameter. 



In the industrial field, the American 
Cyan amid Company is using the electron 
microscope in an effort to uncover new and 
important facts about the action of cata- 
iystsj which so mysteriously promote 
chemical reactions- The company also 
plans to apply the instrument in the man- 
ufacture of special chemicals used in the 
leather and paper industries; the treatment 
of textiles; rubber chemicals and their ac- 
tion in prolonging the useful life of rubber 
goods; and synthetic resinsp as w^ell as the 
plastics and enamels into which they en- 
ter, Insecticides and fungicides, fertilizers 
and plant hormone substances and other 
chemical products also will be studied, 
James Hillier, who is a co-dcveloper of 
the new instrument with Dr. V, K, Zwory- 
kin^ assodate director of the RCA research 
laboratoriest explains that the microscope 
utilizes a beam of swift-moving electrons 
focused by electromagnetic 'lenses” to 
produce images of minute objects on a flu- 
orescent screen (like those used in televi- 
sion) or on a photographic pla^ei 
In comparison with the first electron mi- 
croscopcj which required a roomful of 
powder-supply equipment for its opera- 
lionj a Emaller commercial model \s so sim- 
ple that it is ready for operation when 
plugged into an ordinary light socket. 







y- - 

Infrared ‘Blackout^ Camera 
Hides Flash Behind Filter 






Fnvi&ibi'Q: bcihirid irifrcii't-d Hltir {top] fur-- 

n1>Kv-|il I’Hbi unly tighi fnr iHe »nCi|!llhal uf tBl 

Firing a flashlight bulb inside a light- 
light reficcLor, a Minneapolis newspaper 
photographer takes action pictures hy the 
unseen light piercing an infrared filter. 
The '^blackout camei’a'** was developed by 
George Lux ton, chief photos J'=*ipher ihe 

Minneanoh s Star Journals after a London 
cameraman had flashed a picture of Wen- 
dell Willkie and John Cowles^ Star Journal 
publisher, during the blackout. Using in- 
frared-sensitive plates or films in the cam- 
era, he placed an infrared filter in front of 
the flash bulb of his synchronized flashgun 
reflector. The bulb was housed so that no 
light could escape except the invisible rays 
which passed through the filter* 
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TWO-IN-O^l 
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In days of compact Itving, of aparf- 

menli and tralEan and housing pro]ecfi 
acid bungalow villager for defense work- 
ers^ it's not enough thor o chair be limply 
□ chatr and a lomp only a lamp. Furni^rtire 
muti lead a double life. Look^ for 

pie, at thol rwFn lofa above. By n-ighi it 

resofves ItselF into a single bed, Iwin. bedi 
or double bed, ai you IFke. And tkoE pFai- 
1k- bound plywood boudok -sel ol left — fold 
down tbe mirroc and iL-beconief P desk 



f khoi cc>tnfQi!'tabl;e- 
a I the left o chal^ 
ittoman. 8ul when com^ 
the top of the ■ottomon 
ana lo, there are Iwo chain. Designed for 
tiny modern opartments ii I he ^^rove and 
oven pecchod dop o refrigerator, above 
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P^-r^hie-d \n □ lirtl^ of its own in the 

^‘^Tlfl-.^^oriidtird (erhovo), lh« rodi& can be 
liifncd on and off Without cTiing from a 
cprtifo rtobFe eas-y -choir, SoJh the rodfo and 
lha tomp ^landord prs of molded plo^ljf^ 



Drop tbe hmg^d f^o^l of the loblei -abcav^r and on ironifig 
boord cameii ^Mt of hidifig- Triple a-4cl«t ot the woinan'i 
fingertip I conn^cts^ (he iroii ond puj-rhopj o percalotor 






'‘4;^ V .■ ^ 


















With om elegaul fciLe frijirt ihot gi¥et Tt o 
lowboy offecr^ the cedoc chpjl (obove) be- 
cpiwifs, p decorative liviiigroom piece 



never guess the cholf ot righf makes 
o full-size single bed. The ejdendtng back 
fpMf flat ng^TTHTt-the-cyshioin end o cover 
matching the Upholstehy conceols El 
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IhviB men uie bkycloE To tarry fo&d OniJ heverpgm to LendanS 
defenders. Boxes ore mpuntird &Vftf th( small frOrtt whirvli 

As most of the balloon barrage anchorages in the 
vicinity of Londoivar^ocated at points where it is 
crew members to do their own cook- 
food is prepared at a central kitchen and i 
ported to the men by cyclists. Meat, vege- 
tables and sweets stifTlcient for a single 
crew are packed into a cubical box mount- 
^cd over the small front wheel of the bicycle 
delivered 2 to 10 miles away^ 

. 1 

adttig of Bursting Star Recorded 

6,000 Years After Explosion 

Using the 100 -inch telescope on Mount 
W ilsoma ^r on onier s have uncovered evi- 
denjjtf''TharMmp the history of the 
<plosion of a star, the greatest knowm 
"^cataclysm in the universe. The explosion 
occurred, it is estimated, about 6,000 years 
but was first noticed on earth in the 
year 1054 A.D.^ due to the fact that the 
star w^as so far away its light traveled 
30+&00+C^00^cl^l0^000^000 miles over a period 
of 5,000 years before becoming visible. Old 
Chinese and Japanese records are the au- 
thority for the date of its first visibility on 
earth „ At that time the brilJianey of the 



Pedestrian traffic lights embed- 
ded in sidewalk curbings at busy 
street intersections have been in- 
stalled at Montgomery, Ala, The 
signs are synchronized with the 
overhead vehicle stop-and-go 
lights and ftash alternately the 
words *‘walk’* and “wait” formed 
by Neon tubes. Both the top sur- 
face and facade of the curbing are 
illuminated so they are visible to 
pcrsoiis approaching from either 
the sidewalk or &1reet The unit is 
housed in a metal container 



re- 



hA r« pedfriTrion ho 111 oT tign. Wh^n ihfr word 

chongei to ''wa.lkj" h« can croH inleriictioil 



explosion was compaiable to the 
light given off by the planet Jupi- 
ter, as seen from the earth, and 
probably equalled the light of 
several hundred million suns. To- 
day the star has collapsed and is 
only a w'hite dwai'f. The Mount 
Wilson finding ’was made fay 
pointing the huge telescope at 
what is left of the star and record- 
ing its spectrum. Astronomers es- 
timate that the starts explosion 
was SO groat that gas clouds from 
it have been expanding for nearly 
900 years at a speed of 800 miles 
per second. 

j j 3 

”Walic and Wait” Lights 
Control Pedestrians 



Bike Couriers Hurry Meals 

To Remote Defense Crews 
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Aluminum Welder Speeds 



Production of airplanes may be 
speeded up by a new ulti-afast 
machine for welding aluminum 
sheets, Tessts on duralumin strips 
like those used in airplane fuse- 
lages produced a spot weld of 
double the strength required by 
the government for rivets, taking 
just 1/300 second for the weld. 
The manufacturers assert the ma- 
chine coiild replace with welds 
virtually all the 450^000 rivets that 
go into a four-engined 'flying 
fortress** and that the time for 
building one of these big bombers 
might be cut in half. The weld is 
accomplished by a “pid^ating” di- 
rect current of 25,000 amperes, at 
seven volts. 



T«»tt on ^uralumii4 tfript IndlcciTt 
the mcdiinv at righl can produce 
D frnUihiCtvry weld in 1/300 
Ond. Its adoption in airplane 
monufacture mighr f educe grenl- 
ly rhe canitr^ciiain lime^ 



^ M. ... 

Art School Teaches Color Camouflage for War Defense 



/ 




D Tnaz 0 cf CDlan and deiii^ni In conceal planti Irani air roideri 



Anticipating a possible 
future need for many ex- 
perts in the art of camou- 
flage, th t> ^ Mainzinger Art 
School, at D etroit, Ml^ ., 
is 'te-aching students iffw 
color may be used effec- 
tively to conceal ground 
objects fi'om enemy flyers 
in wartime. Pupils learn 
how to create serpentine 
outlines and fill the spaces 
with a maze of hues in 
order to conceal factories. 



Cln one cubic mUe of 
ocean water there arc 
128,284,403 tons of com^ 
mon sail, 17,946,522 tans 
o| magnesium chloride, 
353,270 tons of magnesium 
bromide, 1,400 tons of 
Hitorine, 90 tons of iodine 



many other solids. 
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Trailer-blazing 



B«-hind Hib ^rote-eque wC^dc-n 
niflikr Ki oi% u-gfed prieil 

at iKe mt af Bubaan^Meii 



A I nqhtf an Ahci-hua drummer . ^ 

Ihudt a rtteita^a on the tpm- 
Ififn lo n^ighhorma ItLt^einifln: 



Part II 



By Corpmander.Attilio Gatti/ 

IN THE mGtSomess shafie of an^ over- 
green matooba tree, the tempbraturc 
h 104* FahvonhoU. How much hotter it 
is in the full blast of the oqualoriai sun, 
no self-respccl-ing thormometor would 
cai‘e to record, 

Y-et Dominick, the usual unlighted eig^ 
ai^elte dangling fix>m his mouth, doesn't 
make one effort to get out of that glaring 
heat. Naturally not. He Ls only a diimnijr 
built of sacking and straw and dressed 
like an Arab to act as a double in a scene 
we were to shoot of a cruel slave trader 
thrown down a precipice by rebellious 
slaves. When the scone was deleted, he 
rennained; and Charlie used to sit him in 

Th»f4 Mc^mbyll ore &hy little fellawi bvi 

rri'^liv fcilTiful Frieudt- Tl-i^y helped Truck the okopr 
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AFRICAN JUNGLES 




a prominent position in every new 
camp. Natives would floek in to 
stare at our trailers, to offer wood 
and water, chickens, fruits, 

whatever else we needed. When 
they discovered DominickT there 
wo^d be shouts of half-fright- 
ened, half-amnsed astonishTnent. 

The farther we went from Stan- 
leyville, however! the more vras 
their fright, and visitors and sup- 
plies constantly diminished. Yes- 
terday, putting up this camp in 
sight of i\ big village, we didn^t see 
one native, and I began to worry. 

I sent a boy to the village with 
a message for the Chief. He found 
the village descried, although red 
embers showed the huts had been 
abandoned only a few hours. I 
rushed Charlie in the station 
Tvagon to fetch the Territorial Ad- 
ministrator from his post a hun- 
dred miles north. 

Two anxious days later the Ad- 



DQmmkk, flf iti* eetllor of sn circle of &xri1ed nirtivei^ wCIf 
Q tiuflea shirt hv% Ke brcmghl ui plenty of trouble 

B0IOW, an ckopip ^living fatiil'' ar>d enutin of iho gtraffe 
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It iQvh iTme far lh« Abpbijp* te the noiie Pr«pqri-ng le lake the jungle tmil^ we fpf- 

Pf Pur rP^iP^i Ih4 tu 1h« mymlefL«ut D&nur^kk len »nake-bile k»lt l-e every iNton't bell 



minist rator ariiv^d. 
greeted us, then stopped 
abruptly in front of the 
dummy, 

“Ah!” he said, with a 
grave face. 

Then the story came 
Out+ During recent years, 
among these Ababuas, 
there have been many 
violent deaths and mys- 
terious di ^appearances. 
Some victims have been 
founds horribly lacerated 
by the leopard^s claws, as 
the white authorities 
thought; or, as the na- 
tives believed, by Uie 



VioNnt dotilkfi um«n>g fietlvef wmr^ 
blamed pn rke £taw« of -a loop-prc^mon 




lower le-fr, lo ramp 

bringing eggi, fruit, rhirkoitt, water 



At right, buluw, ii e herd af mioi^ 
and rno-it vicioui «f e^ophanlt 



claws of a leopard -man. 

One day a planter, one 
of the two white men liv- 
ing in the territory^ re- 
ceived from America a 
bottle of rum displaying 
an its label a negroes head 
and chest. By coincidence, 
about that same time a 
Chicago packer sent to 
Africa a consignment of 
corned beef, using the 
picture of q native as a 
trademark; dozens of 
these tins appeared in the 
only store in the Ababua 
country. 

People, meanwhile^ 
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The iungl^ ycthl^line up before P viSloge of Mong- 
botrui, wfioia forberi besieged Jlan(ey'i followeri 



were continiimg to disap}3t^ar mysterLauflly^ 
In their stead appeared that bottle, which 
the planter’s boy announced was filled 
with native blood; and tliose tins, evident- 
ly containing flesh of vanished tribesmen. 

This idea Was too dramatic not to fasci- 
nate the crude mentalities of the Ababuas- 
The story spread like fire. labor deserted 
the pliintation, the trader had to close the 
store and run for his lifCj the Adminis- 
trator got a super- headache. 

At the clima?? of this inflammable situa- 
tion.! oppioaoh, pre- 
ceded by terrifying mes- 
sages bouncing from one 
tom-tom to the next. 

“Here they come,” the 
drums say, “the headmen 
of the Bwanas who kill 
natives, and put their 
blood and flesh in bottle 
and Lin." Our big trailers, 
with theii' electric phmts 
going even when the 
wheels remain motion- 
lesSj evidently are herald- 
ed as faclories in which 
we carry on our macabre 
industry, 

And hore Dominick en- 



cur pygmy fritr^d, 
aorn^d hit ftome from 
i^ay he cci!lA-d for lobnccD 



Tw(^Fity*fPPt lit on 

lha river bnnk hoping your 
bridge of vine-t w'll fdll 
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NfalJvei who mighf hpvt attackid vt 50 npw «nlc>rfDm ui 

Py^mitfi wov« ui a vino brid^P high ovar cro-Ecdilti-^infoit^d riv*r 



Ypij me«t lerrifying b#atlt Tn> AfrlCPj^ bt/r den'l he nlarined vf yDy 
ron into ihot hum ad mOP«r« r b«low« for he'i only a chairiBlaofi 
The capTivB okapi Irovilad to (OTnp under hi* own power in hot- 
loinln« cog* ot raghf, Py^m-ie* (teored a pnlb Ihroggh iha junglo 



tei’E. He is imagined to be 
a poor devil of a nativei 
stLiJTed for use as an emi- 
blem of our horrible trade. 

After such a build-up, 
naturally it takes some 
time to persuade the 
Abobuas to come hack 
and lose fear of us. But 
no time at all to give 
Dominick a well-aimed 
kick that dissolves him 
into his elements of 
straw^ wood and sacking. 

The Wagenias last 
month, the Ababuas to- 
day, have given you the 
first taste of a world of 
customs, of meiitalvUes, 
barely touched by cEvLli- 
zalion. But now we will 
abandon the luxuries of 
our big camp and this 
Iqne^ road crossing the 
200^000 square miles of 
equatorial jungle, and 
plunge into another world 
which has remained un- 
changed for thousands of 
years. 

Put on a good pair of 
boots, so that no cobra or 
mamba can. strike at your 
legs. NOp don’t wear 
shorts, unless you want 
poisonous thorns, Insects 
and nettles to inflame 
your knees. Trousers of 
heavy khaki drill are the 
thing. Fasten securely 
your helmet strap* At 
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every stepj branches will try to tear it off 
your head and around one of them a naja 
might be coiled ready to strike you in the 
ncckt and that means instantaneous death. 

Is the snake- bite kit fastened to your 
bell? Is your riile loaded and on the safe^ 
ty? Vines will try continuously to snatch 
it from your hand. Some might catch the 
trigger and I wouIdn^t be amused to re- 
ceive an accidental bullet in my back. Why 
not keep it unloaded^ or Jet a native carry 
it? What would you do, then, if a leopard 
falls on you from a tree; if a pygmy buffalo 
attacks yoUt or a herd of mzei, the smallest 
and most vicious elephants, suddenly 
charges? No, keep your rifle with you ev- 
ery minute* Try to put your feet on the 
very marks of mine, not to fall into a spot 
of quicksand or stumble onto a caravan of 
millions of biting ants. 

The boys will follow us; with our tents, 
beds and supplies on their -heads, they 
know their only defense is to stick near us 
and our rifles* Mrs, Gatti will close the 
march with the cameraman. 

All ready? 

''Ngufu, boys! Funga safari!!” 

Of course I wouldn't dare to get into this 
jungle for a moment without Mamhuti 
pygmies for guides. We would be lost im- 
mediately, I know well this old elephant 
path^ but beyond their village I wouldn^t 
venture without them. 

See those trees? Mahogany^ ebony, cot- 
tonwood, ironwood, rubber, wild cocoa. 
Some of them ai^e 200 feet high, sixty 
around the base; many are still unnamed 
by science. In one expedition I gathered 
36 kinds of moss that a botanist is now 
classifying. No white man has ever been 
in this unending expanse of semi -light and 
deep darkness long enough to discover 
even the thousandth part of the secrets it 
containSr Only its borders have been 
mapped. There are rivers, mountains, 
swamps, mammab, snakes^ insects, birds 
of which nothing whatever is known. 

Psst! Stop! 

0,K, They have gone. What a racket 
they made, running away. Tw'o giant for- 
est hogs^ live feet high, seven from snout 
to tail. Prehistoric animals, too. Bones 
similar to theirs can be found fossiliiiedj 
millions of years old. 

But wait until you see the okapi, the best 
“living" fossil of all. Discovered only forty 
years ago, not until 1919 w^as a live sped- 

CContinusd to poge 
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Self-Feeding Small-Part Bin 
Is Loaded Through Top 




aaltQin tirt fepl^niiticd by chute at back flf 

Pjngj-Din orrangflmfrrtl chutet and bin} 



Individual compartments of a bin for^,^ 
storing separate supplies of nuts, screwsj 
washers and naik are so arranged tbat | 
they can be filled through the top. Ther&"j 
ai'o 12 comparlmentST each having an open- ^ 
ing at the front of the bin where workers 
may readily help themselves to any of the 
parts^ the latter feeding downward by 
gravity as they are used. The bin meas- 
ures 9 by 16 incheSn 

— 

Room Humidifier Is Kept Filled 
By Automatic Valve 

Connected to the 
air vent of a hot- 

Waster radiator, an 
automatic room 
humidifier keeps 
itself filled with- 
out further atten- 
tion. It k a copper 
evaporating pan^ 
built flexibly so 
that it will fit be- 
tween the coils of 
any radiator. As 

the water in the pan rises to the level of 
the valvEj the flow is automatically shut 
off. Evaporation lowers the water level 
and the valve opens. This system ako 
keeps the radiator free of air. No tools are 
required to install the Jiutnidifi^ 

CA,' 












Large slo liana ry moehine 
ita>rl4fi^ CuT( ]n fac^ma- 
livg side frame 
.Ooiirteay LiaQt Air Pfodiicts 



CARRYING ^4 TORCH 




T>ORN during the excite- 
ment of the iiTst world 
war were two of the most im" 
portant industrial twins that 
ever joined the huge family of 
mechanical devices and meth- 
ods which constitutes Amer- 
icans mass production systcm= 
These twins, welding and 
flame cutimg, have grown so 
steadily and quietly during 
the generation between con- 
flicts that not until the United 
States started to prepare for 
defense in recent months did 
the nation begin to realize 
how much the husky pair have 
changed the industrial picture^ 
In the factories, arsenals^ 
shipyards and steel plants of 
the country today they are 
literally carrying the torch for 
industiy^ lighting the way to^ 
ward the goal of preparedness. 
Strangely enough, the art of 
electric resistance welding 
was discovered and demon- 
strated early in the year 1SB6 

toffr cloi«up 'AF wtiddr in proTfrctivf- 
hdlifi^lT Welti«iJ eaniTruelkon pravid*i- 
grenler mt<h?nkaL flr«ngth^ morv 
compact dc^^nt (rnd ligllt«r wHighN. 
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move* rtsarrow ilrip of mpfni from &leet p 1 ol«r 
IZightr portable flpnte^ulting apporalui in 



^ INDUSTRY 



hut for fiom& I’eijsion no one did rnuch 
more than taJk about its possibilities 
for' nearly thirty years. At the beg in - 
iiiitg of the fii’st world wai% weidei-s 
were ao scarce that, garbed in their 
unearthly hoods^ they looked as queer 
as men frojii Mars and were as seldom 
seen by most of the public. 

Then came that war and the indus- 
trial speed-up. Frantic oxeculives del- 
egated witli the duty of producing car- 
Ro ships in months instead of years 
hcsitiudly tried vveSdhig in the place of 
riveting in some spots, Munitionii pro- 
ducers and other war- mater sal manU- 
lecturers giwe ilie few expct't welders 
then trained a ehaJico to prove their 
art woidd save time and money. Flame 
cutting w'iis employed more widely, 
.fust about the time the torch was mx 
the way toward popularity in the fac- 
tories of tlie nation^ the war ended and 
w-cJdsiig i^ccamc bettei' known for its 
faiUn'os than for Us successes. 

One weakness tiic tendency of 
the Tnctal when fused to absorb enough 
und nitrogen from the atmos- 
phere to lower its strength. Another 



Rig hi, ^ptraticn wKich 

mnlic-s p-da9-iblc Urtifei-ftiEly Cif lize,. bi-r 

tureilc ipaeing af di^an-CMt ?dge4 find 

tfvfilicfili^n cf 
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of smtiJl shops and was 
used mainly for minor re- 
pair.s, like those on auto- 
mobile parts. 

Shipbuilders continued 
to weld on repair jobs. 
The railroads also patched 
boilers and tubes and 
fixed broken metal parts. 
Steam engine and ma- 
L-hinery plants used wield- 
ing, but this w^as also to 
mend, not to manulacture. 
In England, an entire 
barge \vas successfully 
welded for channel sei-v- 
ico^ stiJl the lesson was 
overlooked. 

But scientists and in- 
dustrial engSiieers had not 
forgotten the wartime 
work. Through constant 
research, the quality of 
arc welding was stepped 
up by putting a flux coal- 
ing on electrodes to ofTset 
the effect of gases of the 
atmosphere, and improv- 
ing temperature controls, 

Lsfl, Li^inig fabri- 

col*d wilh ore wuld^rt 



welding f4-ciient for 
Eori^ff wptflrwIlffBl gcnorotsi' 



diawback was the scar- 
city of expert welders. 
The welding tool, wheth- 
er of the arc or resistance 
type operated by elec- 
tric Ity through electrodes^ 
or the blowpipe type, us- 
ing oxygen, other gases 
and a flame, became 
mostly a handy adjunct 



flight, w«rkma4i ^elciing gi-cint 
turbo-ggn^rolc^r frome in West- 
ingtiQU^B plani 



The efTicieney of oxygen 
welding and cutting was 
gradually increased by 
raising Uhe purity of this 
gas from 97 percent to 
99.5 percent^ a vital im- 
provement. 

Large electrical com- 
panies, like General Elec- 
tric and Westinghouse 
began to weld machinery 
parts. Here and there 
welding replaced riveting 
on industrial building 
frames. Central refriger- 
ation system manufactur- 
ers were early to try 
welding. A tank manu“ 
facturcr induced a buyer 
in the oil fields to try a 
great storage tank with- 
out rivets. A steel press 
was produced costing lit- 
tle more than one- third 
of the estimate including 
a cast frame. A Chicago 
manufacturer began to 
weld gear blanks rather 
than cast them. Steel cor- 
porations started to weld 
some products rather 
than cast or forge, Beth- 
lehem Steel welding some 
huge ladles ivith a 199- 
ton capacity. 

Welded tugs began to 
appear on the bJ^es and 

<Conlirtu?d rp pgge 1 






Ah-ca-Vi^^ Irnci-lLfed lvC!EdH3‘r pfilning twa bcCimt in kuiMing in !?^3GQ- 

pbunAt of Wilding Tods r^plocpd 30,000 pQundt of rivePi 
Below, lnulldin^ U|) worn endt of ro}|f ood ra ik hy ihp 



Bdlowj Cipr mi^chonkf itud^nt^ al work m mnsE-weldfng cIoei-. Thr?e 
hijndfOd ormy nion oro ro take ^OLtrs^e in thii New York school 
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Snowflake Crystals Preserved in Plastic Film 




top^ Vincent J. Scliaefer wtih hiv »nnwHpke ca*ling squipmeni'; micFetEO-pe if uied only IP pkk Pvl lha 
flnkef he liirvf. lefl^ mpkin^ imti pn p glpf% flicfe^ rig hi, entprged phptP* ol £otli 



Permanent castings of snowflake cry^itais 
are being made by coating thq flakes with 
a thin p transparent plastic film. As worked 
out by Vincent J. Schaefer o f Gene ral 
Electric Research Laboratory; the dr^ 
essEntials lofTHelpBrb&sldes a snowHurry^ 
arc a board or light table covered with 
black velvet to catch snowflakesj a tooth- 

pick for picking them up, some glass mi 
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croscope slides and a solution of the plastic^ 
knoiATi by the trade name of ; 

1S-S5. This equipment is used outdoors SO 
its temperature will be the same as the’ 
surrounding air when the snow falls. A 
snowflake selected as suitable is laid in a 
drop of the plastic solution on the glassO 
slidct snd another drop placed on top o{ 

the flake. Soon the solvent evaporates- 
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leaving the flake incased 
within a shell of resirij 
which may be taken in- 
doors for study or pho- 
tographing through a mi- 
cj'Oscope- The solution so- 
lidifies info a mold with a 
thickness about 8/100,000 
inch. By modifying the 
method, permanent rec- 
ords can also be made of 
such perishable forma- 
tions as hoar-frost and 

frost crystals. P a v ^ 

ZC / 



Paint Mixed in. Can 
By Self 'Timing 
Conditioner 



Paint that has be^n 
standing on the store shelf 
may be mixed thoroughly 
before it is delivered to a 
customer by placing the 
unopened can in a paint 
conditioner equipped with 
a self- timer. The machine 
will automatically stop 
operating at the end of 
any predetermined peri- 
od of time up to fifteen 
minutest according to its 
setting. Four one- quart 
eajis of paint can be mixed 
at the same time. 
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Jap Fire Fighters 'Carry Bombs 
To Put Out Air-Raid ^ 



We^i-jng ip-ecici[ heial-ref,iitanl tMilf, fliet*- mpfi" of Jo pan ui€- the- 

^Irapped proMna tKoir wDlftE to pul out firei storied hy air reid^ 



Well protected by heat-resisting suits, Japanese firemen, 
whose job it is- to answer air- raid calb, also have fire- 
extinguishing bombs strapped to their waists. The bombs 
literally blow out flames, being particularly useful in cases 
where the fire has not gained too much headway. 





Postcard Duplicating Machine 
Operated by Hand 

Housed in a one-piece plastic case mold- 
ed of Toi^toUte, a simplified postcard du- 
plicator, operated by hand, produ<ves copies 



Con,di1ion«f for itibcEng |iolnt m ihm Can mny b« Ht to- 
run for any Un-^lh of tlmo up to liflottn minof** 



* JULY 

e i 









at a speed of 1,000 
cards per hour, re- 
sulting in low op- 
erating cost. Sten- 
cils are inexpen^ 
sive and require 
only a few minutes 
of typewriting or 
work with the 
stylus furnished 
with each machine, 

A gravity feed makes insertion of cards 
easy and insures evenness in printing and 
registration. Printing pressure is equal- 
ized by a full-floating assembly, resulting 
in uniform copies in large an^mall runs. 
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Aytei ftioriMfxiElvrsri tubfecl it&ck cpr? ond Irucki |Hb 
toughfrfit Itsti th^y con devia* In ordEr to fhe 

worlhFtieii nf now designs. Ltft, ormy Truck r^gfl-Hcptma 
drfffcij-rr da seen I- nl' . Dodge planr. BcIqw, lesl tat 'VeacJi - 
ing for she Jlori'"' in ni^hf ran oji steep grodas 






Above^ cor ■'’^wolTzing" gvor 
"wobble road"' nl Fgrd fest 
trcacl(. The secllon con$Uli of 
double line of staggered 
con^r^tg mounda. i;s^ 4 r wbich 
cars wrnvo, twy^t and le^p 
ot 30 mif^i per Kouf. Rightr 
eHo mining; "fiflh whe^l'' thgr 
recD-rdi apEod. Th« wHe^I is 
attached to a cor undergo- 
ing lea-l} pt the Giev^c^ral Mo- 
Bafi proving giraynd 

rtiftto HjiiTtEBF CjJtlli.Lc Dirt&Len 
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Clrde, her*'i what happa«rti when tes-l- car fhr<?ugh water pir fa 

chetk f^iifitanCit Qf pari? m^j-Pituf*. Aha VO, cflnSrol paael a I which 
ap$!ral4f e<i;rt trcot’c q blizzard ta Mercury w funnel 



Rl^ht, panoramk view o-f Ford 
leil track showing three ic^' 

rare iectSoni. Thii '\i cne of the 
molt compieTe ''t&fturc’" Idyawt* 
rn the incfus^lfy. Whtn test driv- 
ers camplrlff their work ihe cars 
«ire torn down ernd itudiecUr pari 
hy pari, fo insure the ulrimalo 
in performance in madeli o.p-^ 
proved for prodaefiap, Ford 
done conducts rpn» approximat- 
ing -5 f=& 0Q,000 milqs each year^ 
Belowp wficit happened when o 
Plymoutk test driver iped 
lliradefflrcj cornfield Bt 4Q rpiles 
per hour. This s*rt pf punish- 
ment tests Qxle^ fpnd Frames. 
Among other pre those on 
Belgian blnclc roads where 
boulders praieerdng -as much cii 
six inches above a concr^tp be-d 
pound and jerlf Cl car unmierci- 
fullyr ^nd a mud piP in which 
clay arid woter six inrhes deep 
farm n guagnuire Ihraugh which 
i;ars skid and ilide 
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Paddles for Truck Wheels 
Pull Through Mud 



/C 



the upper edge of the can and placing it 
across the top at intervals. This Lncon” 
ven.ience can be overcome by using a strip 
of metal that serves both as a brush holder 
and handle for the can. Available for half- 
pintp pint and quart cans, it is shaped to 
clip onto the top and bottom edges* having 
an extension abov*^ the can on which thq 
briislii may be suspended so all the drip- 
pings fall inside the paint can. A loop out- 
side the can toons a carrying handle, The 
wiping bar consists of a separate piece of 
heavy wire bent so it lArill stay in place 
when wedged against the top edge* This 
provides a straight instead of a curved 
edg^or ^jpipg the brush. 






Cause of Motor Vibration Found 
With Lightweight Meter 



W\m eqiiippid wiHi poddivi fifi Duttidt tfiJcV ^^ha€t 

n 

Attached to the outside of each repr 
wheel, an auxiliary wheel for trucks is 
equipped with protruding fins to assure 
traction when traveling over muddy roads. 
On the pavement the paddles dear the 
road by three inches. 

1 1 1. — 

P^int Brush Holder and Wiper 

Keep Can Clean 






Paint cans used in the home usually be- 
come soiled from paint running doT^m the 
^ 'outsidcj the result of wming the brush on 



Frffqu#ncy ef vibration ts indicated by mBt«r 

Troublcsume vibrations in machinery 
can be located with the aid of a vibration^ ^ 
frequency meter weighing only half " 
pound and operated by hand. It automat- 
ically indicates frequencies between 500 
and 20j000 a minute. Manipulating a 
knurled knob helps to determ me the fre- 
quency of vibration which is read directly 
from a calibrated scale on the fi'ame of 
the instrument. 



CNames and addi'esses listed in the index, 
page 4- A, show where to buy manufac- 
tured products described in this magazine. 
Say you saw it in Popular Mechanies^ 
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Double-Deck Stretcher Ipits in Delivery TTruck 



shortage of aVcifeiilai^E^^S ^ 
inspired the invention of 
a double-deck stretcher 
carrier that holds four 
persons. It is a light- 
weight iron frame dc“ 
signed to fit into a deliv- 
ery truck in less than a 
minlit€^ thus converting 
it into an ambulance* 
Test patients stated that 
riding in this fashion is 
as comfortable as a ride 
in an ambulance. In- 
vented by Mabel Board- 





-4^ 

Lighlw4l@hr iTl4lol trurne elAttgitAd fit 

rarry four i-trekhers, -abovE, can he 
plared in a delivary Iniek, ai &hown 
l«fl, converting ir mie an amhu* 
lance wFien emi>r^eney onoy demoi^d t 

■' ' 7 , ^ -. ■<- ^ ‘ ‘ ‘ 

mani seci'dtaiy cif.the American 

Red Cross j, jh^ frame handles 
standard stretchers. Besides the 
Red Cross, miUtary and govern- 
ment health agencies are plan-- 
nin,g to acquire large quantities of 
the frames for use in hospitaliza- 
tion work. It will save the ne- 
cessity of keeping hundicds of 
expensive ambulances m readi- 
ness fur emergencies. Instead^ 
trucks may be burrowed from 
commercial oj-gani^rations and the 
stretcher frames placed inside 
quickly to receive patients. 



Disk File for Flat Surface Smooths Automobile Fenders 



Used with a scouring motion when work- 
ing on rough surfaces, a disk file grinds to 
a smoudmess not possible with sanders or 
other flies. It has particular advantage in 
nibbing fenders to a smoyth finish after 
large dents have been pounded out. A 
strong center handle gives a good grip for 
operating the tool which is made in seveial 
styles, including rasp suif&cesr 



CLMotoiists burned 2^^079,759,000 gallons 
of fuel in the United States during 1940. an 
increase of 6,5 percent over the amount 
they used die previgus year. 
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Ditk file with upright handle smootht large sgefoco 
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lai'ges more as 

it grows* The larger head 
of die intdlectual person 
is due in part to continu- 
ing increase in size qf the 
brain inside the skull, 
even late in life. As the 
growing brain must makb^ _ 
a place for itself the skulb-' 
g^ts thir^r and larger. 

5 J h ^ ^ ’ 

'Bike’ Bar Detaches. 

To Convert It for t -* 
Man or Girl N .i 



Four sinipla parts which > 
can be attached to the 
frame of any standard bi- ^ 
cycle make it possible to 
Convert the ^^bike" from ^ 
man*s style to woman’Sj ^ j 
or vice versa* in two miii“ 
utes. The mventioTij pat-^ 
ented recently, consists of 
changeable bars that con- 
nect the steering post with 
either of two points on th®^ -- 
saddle pqsti There is no'^ ^ 
loss of strength nor sac^. 
rifice in appearance. 

\T 



Americans are developing broader heads. 
This is found to be particularly true of the 
intellectual classes^ Dr. .^es . HrdlTrkq, 
curator of physical anthropology of the 
STntfhsonian Institution^^ reports after a 
stu3y" of large "groupis of three -gen oration 
Aunericans and of a group of Americans 
foremost intellect 5 + One factor^ he says^ is 
the increasing use of softer &nd rnorc con- 
centrated foods requiring Jess chewing, 
especially in childhood. For lack of exer- 
cise the chewing muscles along the sides of 
the skull are less developed^ and with Jess 
pressure from these muscles the skull on- 



The man'i bicy^l^-p k ccrtveiied for woman''i uttr 
hy changing peiiTisn of fhe detDchehle bar 






'^Dry^Land 'Boat^ Helps Soldiers 
Learn Landing Tactics " 



Lack of a transport ship and ocean beach does not deter 
men of the 53rd Infantry at Camp Ord, CalLf., from going in 
for landing party exerciSa. “Scaffolding 
with a not draped over one side, which the 
men c&U “black beauty/* b made to simu- 
late high-sea conditions by rocking and 
pitching it with ropes and pulleys. On the 
order to “go over the side/^ soldiers scram- 
ble down the net and into a small boat un- 
derneath as though they were actually in 
the act of making a landing, 
i ■) s — — 



American Heads Grow Broader 
As We Do Less Chewing 



White cne crew rackt thk 
side to ger the of 



laidiert climb dowi> iha 
o lb hiding from □ Trotifi lraiif|aoH ihip 
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75U BATTLER BEAMS 



LsFt, power change iwllch of General Electric thorh-w<^Vfr Sou^h Schenectadv^ N. Y, Righl^ 

ihe IDO-b^lewatt transmltlkng tube cf WGEO, w4(tam hgmi*|9h4f4'£ m^ii powepfoL (hcM-wave ilal^en^ 
h cooled by a convtant »lreom of waler pumped Ihroirgh fb The delicufe filnmtnh Ore rOp^loceoble 



^^HEIRE'S a world -wide war of 
^ ideals being waged in the &ir^ 
and Uncle Sam’s in the thick of it^ 
The battle of beams is fought 
around the clock. The nation’s 
great s h o r wa v c broadcasting 
stations fling out broadsides of 
truth to explode over Europe, 
Latin America and the Far East^ 
and blast away at propaganda un- 
favorable to American customs, 
beliefs, products and policies. 

It*S a conflict that started years 
before Na^i troops marched into 
Poland. It will certainly continue 
through the current war and prob- 
ably through the post-war contest 
for trade* regardless of the out- 
come of hostditics. 

One of the most spirited "arma- 
ment” races in the world is going 
on in the laboratories and facto- 
ries where radio transmission in- 

Dr. P<9t«r Wuld and stL^duntt of Unian Cal~ 
IftElu phy(i» departmint broad eeit uhidfebla 
br#oJcing down oF alomi \nf^ fl^ClrQnt 




JULY* 1&41 



83 





stations. These propa- 
ganda broadcasts told 
South America the Unit- 
ed States was imperialis- 
tic; told Asia that Amer- 
ica had designs on China. 

It was not until 1939 
that Uncle Sam had a 
voice equal to the over- 
seas transmitters. Early 
in that year. General 
Electric, which since 1923 
has operated short-wave 
stations at Schenectady^ 
N* Y.j equipped WGEO 
for lOfl-kilowatt opera™ 
tion, making it the most 
powerful short-wave sta- 
tion in the hemisphere* 
Two 100- kilowatt tubes 
with demountable fila- 
ments^ the first ever madei^ 
were built for the station^ 
At the same time special 
double panel antennasp 
designed by Dr, Ernest 
F, W. Alejcan derson, 
which increase signal 
strength 10 to 20 times in 
a given dlrectionij went 
into service on WGEO 
and a sister station, 
WGEA, in Schenectady , 
directed on London, Rio 
de Janeiro and Buenos 

D4kwj, chiaractBriitici of 

vacuum tub«* in Inburarory 



TopI, a G, E. anginnBf inipect« 
WGEO Iranimitling equlpmenl 

Rlghtp anlennas and beam 
chafiging nquipmenr af Schanoc- 
taify '''propaganda" Italian^ 

struments are conceived 
and manufactured r De- 
termined to meet word 
with word, kilowatt with 
kilowatt, Uncle Sam has 
told this nation’s short- 
wave stations, many of 
which were too weak to 
reach foreign countries 
effectivelyp to step up 
their power or step out of 
the picture, A few stepped 
out, but ten stations are 
spending more than 
$2,0EH)ttH]0 to bring their 
Iransmitters up to the 50- 
kilowatt minimum power 
standard ordered by the 
Federal Communications 
Commission. Two others 
already qualify. 

Though American en- 
gineers were the first to 
discover the advantage of 
,«^hort waves for transmis^ 
sion over great distances^ 
few Americaiis took no- 
tice of the shafts aimed at 
this country during the 
pre-war years from sud“ 
denly powerful European 
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Mr*. CpH Ekiurid Oi- 
N. Y., tpEfcing &var 

WOIA Fiiicreph^n* i* 
her huibandj ihon wHh 
the U. £. Anlarctk £kp(i- 
{lition in L>itt|g Aim?-ricn 

The innp -ihowt h&w O. E, 
short-wave stotian^ at 
Sen Francisco and Scbe- 
neclad'^ are beamed to 
fcin but Over the ’Orienl. 
€^rApe Pnd Lelln America 



Aires. General Electric 
also added a third short- 
wave station^ KGEI, at 
San Francisco, beamed 
alternately on Latin 
America and the Orient. 

Other American short- 
wavers began to improve 
stations and programs. 

Meanwhile, in the bit- 
terness of warp anti- 
American radio tactics 
became even more dis- 
agreeable and Europe be- 
gan to broadcast propa- 
ganda all over the dial. 

Finally Uncle Sam got 
mad. Surveying his arm- 
amenfs in this war of 
wordsp ke found only 
WGEO and the Croslcy 
Coiporation'a WLWO in 
Mason, 0.,now increasing 
from 50 to 75 kilowatts, with power enough 
to cut through tlie tropical static to South 
America utider all conditions. A few 
months ago came the order to speak up to 
at least 50 kilowatts, or to ishut up- Those 
speaking up are: World Wide's WRUL and 
WRUW, Boston- Cotumbia^ii WCBX, on an 
island in Long LI and SoLtnd, and WCAB, 
Philadelphia; National Bioadcasting Com- 
pany's WNEI and WKCA a I Bound Brook, 
N. J,; Wostinghouse’s WBOS and WPIT, 
and General Elect ric^s WGEA and KG El. 

No govern men to I control over programs 
has been established despite the diplomatic 
nature of the foreign contacts. The shurl- 
w^ave slations will not meet dirt with mud, 
but present new’s aiid factSi a policy which 
is certain to stand out in the scran^blcd 



rha hafiil-Rfikhing^ quam tryilafi maintain- 

ing ihcrNwav* rratiimTlI* n n1 prape>i‘ frnqy«ncr ar* rtduCtd thidi- 
n«¥i by machine lapping. Time iwiKb«$ control flie aperafinn 



(Cpnljpgud! to page 185) 
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Movie Camera Fans Rent Idle Stage Settings 





Two rttfrmberi af mQlion picture club, top, llliftin^ a fur 

f Ellen plof an Little TbiONir »1es«. Center, nfi parting aclraEi 
in peried p]<lvrei. Bollem^ pict^ing uu1 bnckgroundi whkh die 
ilill tfi lie rage fram peil pradiKtiUnt 



^Wcmbers of motion picture cam- 
oi a t;lubs who do not own scenery 
and for filming screen 

plays are turning to the Little 
Theater groups in their localities 
that often ai'o willing to allow 
them to use stage, backgrounds^ 
furnii-hings and lights for a smaJl 
fee while the players are not re- 
hearsing. Over a long period of 
Lime a Little Theater group accn- 
mulotes varied sets that represent 
the past^ modem and futuristic in 
both interiors and exteriors, and 
usually there are plenty of deco- 
rations as well as a wardrobe of 
costumes to match any of the pe- 
riods. One group that offers its 
facilities to amateur movie fans 
is tho Players Work Shop, of Los 
Apgdes, Calif. - 

^ 3 - 

Nicknames for Car Parts 
Used at Assembly Line 



Workers at automobile assern- 
bly lines, shunning conventional 
names for the paiis they handle, 
have evolved a jargon of their 
own. For instance, the uninitiated 
might wonder at hearing an as- 
sembler ask to have a ""'blue goose” 
bring him a bunch of bananas” 
and 10 take along a ^'fish pole” for 
the "’chatterbox,” Of course, the 
blue goose is a man who makes 
special deliveries of assembly ma^ 
leriala when regular stocks iTUi 
low, and he wiU know that a ba-- 
nana is a bumper guard, while 
chatterbox and fish pole designate ^ , 
a car radio and aeriaL Here are^ 
other spicy examples: Rearview 
mirj’or is called a cheater^ sun 
visors, blinders; floor carpet, the-^^i 
: rear end body section, balloon^ 
, overdrive, booster; ^ 
around push-button 
controls, hotse collar; dirce- 
indicator, flash or fireflyf bat- 
tery, juice box; carburetor, pot; 
Ijxhaust, snort pipt; crankshaft, 
wrinkle rod; tire, hoop; inner tube^ 
wind bag; and a car with right- 
hand drive is a foreigner. 
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Compact Two-Way Radio Built forLightplane 




Combining advanifigcs of com- 
pactiitrsH, Hghl Wi:ighL, iiimplicity 
uf opetalion and reasonably low 
pl■ico^ i\ two-way I'adio now avail- 
ably an.swej's tile need of ihe liglit- 
planc owiior for a com muni cat ion 
Complete willi baltoriei^^ 
beadphoneij^ microphnne nncl 
sh oc k- a bsor bi ng m omi t i iigs^ t h e 
equipment weighs 10lj> poucids^ 
being housed in two eases each 4^.4 
inches wide, inches high and 
7^/4 i riches deep. Otie case con- 
tains the receiver-iraiLsrnUter, and 
the othei’ the batteries w'hich have 
a useful life of more Lhan 100 



Two i-mall h c n d f If I f — Dfi« 
r-CitD i;EkrttaEniing a IwO-wfiy 
radio unLi nncthc-r ihe 

bcHorieij elc. — weigh onl^ 
]0''2 poundi, mohing 
pcjfF radio coniffiunicorfon 
fyil«rti for lighlplang 



fiocolyor-Trensiniti-er m-oy hv 
fnCuFtlQd on plane floar rie^r 
pH oh Volume coni rol a n d 
tuning] lirtoh apei-ote itic r«-> 
ceiver, while a pri:i«^to-rDlh 
buiron ii the only control ro^ 
guirsd for Iran^milter 



houi“s. The transmitter; of 2*4 w^atts, is cl 3- 
pahio of broadcasting 35 to 50 miles, and 
the receiver lias u range of 130 tu 200 miles 
for radio beacon signals, airport and 
w^cather infoimalion. There are only two 
3'Qceiver controls, the tuning knob and vol- 
ume oonlrol, “while the microphone ha^ but 



one control, a pushbutton. For the pilot 
w'ho wants only a receiver, the ladio and 
batteries are housed in a single case 
w-eighing little more than fi\'e pounds. 

COver two billion luckels have been minted 
since Congress authorized coin in 1300. 

^ r' 
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Three Big Bombers Used By Royal Air Force 




Stating tMl.M¥i3«AutiC 
luRUTS wiTwl * GUNS 



Oi^tCEN Ofi 

An barctis 



Cawaak. 



Here hie IHe three prFGcipol bci-mbing ptafies- thcif 
GrecrJ ftriilpin's RpyCii Air Fprcp hp; been uiing In 
cFimpst nightly -fiprnya pgprrist Gflfmon ond Italion 
the powerfui Wetitrig- 
l-D-n, by ill on -n bo^^ctlike principle which elirni- 
iftolt* lM«h tripin jilKy£lpr<i| componenti as Would 
cripple ihe whale plane they were imaihed 



^ ADAISTAILE 

^coourtcettLS 



DtHtVAnON 



i.oniui. 

IMGJNf 






88 



POPULAR MECHANICS 




( 



Planes for Long'Distance and Precision Rai^ 




1.1*5 ti.P. 

(MQINE 



PHOTS 

SV^lVfLil? 

FOR 

WQEK ■ 
NAVIQATOR 



^piHG 

N*VIG*.T»*G 



LCnvtP Watches 



HW3T1HC 

eoMi 



<vu«s\ 



FOIDW 
OiSEfiVATtON 
WHHDOW3 WlfM 

tpo«tNEA.TH 



QU,-HVDRAULld 



lETIACTIWO 
TAB, WttfEl 



PAjA^w/m ^towfPi ^ 
auHS 

LOWER GUHwrs . 
SIJ*NC Wiwpqwi 



Fftors 

FiXEE} 



WlKCLiN TiAHlNG 



POLUHO SIAT FOR 
RADIO PAAN. IfPfSt 
OUNHlt 



FdLEHNG SEAT FQi 

haviCaIOI^ Kms- 
AiMlR. FIOMt GWNER 



Above, ihe Homp<lBn fTufdiyfri 
boFTnber Wilh flying quolitie*. 
eipsdoEKy Ewitecf lo prEci^ion 
loaki like the- bombing of the 
Dorimund-€mt conol cind Ibc 
Mu flic h beer Hall 



ftAJSiG ■ 

DlRECTliQH- 

MWOlNGlOCr 



oHavut 
MJ l£l y 

\- 



BaWB SIGHTS AMS 
tAii-Oflfrr SIGHTS 



fROKT gUNMER 
^HEN EOMA. 
AIDING 



lAi \ RdtATINGOll.HYDtAAIC 
; \ 1Uftt!LTi WITH 2 0S JCLINS 



NCM LSGt^Ii 

TlAI GLASS aiming WIMOOWa 



TAJIFS 



'GCOIK€' AUT&WLOT 
i“lET OEOBGE DO ITl 






Abov4, Ihc huge WhitlEy, used in long- 
distance roidt on TrsSton objecl-ives. It cor- 
riei ci lorg« Ic^cid of bombs. Infret^ center 
righi, forward cornporfment of the Whit- 
hy, showing additional detoik. Exci^pt Ipr 
fabric cover on th$ W^llln^torr, ^?^\ Ihree 
bomb«rs ar« dK-mcfciF 
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vx Outboard Motors Ferry a Tank on Pontoons 




In maneMve-rt Qfi Fori Knox retervoiion^ army enginOfrrs firry a lank on ponloOni. rialke oulboard malor^ ImH 



Four outboard motors attached to pon- 
toons §Save the aony oarsmen a boost in 
ferrying a tank across the Salt River on 
I the Fort Knox reservation recently. The 



equipment used in the maneuver was con-^ 
slrueted by the army engineers from parts 
of a regulai^-pontoon bridge and a section 
of a portable steel truss bridge. 



Flame-Throwing Snowplow Melts Ice Missed by Blade 




CULL'D; 

TftffK 



A.iR LltJlE. f-R-UM 
BLOWER T^iKK 



.QVL 

5ttOW 



ftDJUSTABLE 



0 HURRl I^^ 

5T££L COMBCSTIDM 
LMAKIdtH 



Snaw r«mautat Iru^k htxf hratid (hamh«r mOMn^^d In la mfll 

invvft onct Tap., cl«Oopng tmow from apr|l-0rl rurtway 



Snow kUiA ice missed by 
-the plow are melted and 
"water remaining on the 
pavement is removed by 
a machine invented by 
John B, Sweeney p of the 
AJlcglumy Gouinty, 
Bureau of Maintenance, 
n^e apparatus p which is 
pushed by a truck, was 
designed especially for 
uso on the runways of the 
County Aii'port at Pitts- 
biirgh, Pa, Even in the 
. severest snow storms it 
is able to keep clean a 
rumvay 150 feet wide. A 
■ movable blade in front of 
the tin it sweeps aside ex- 
'^ ecss -SHOW. Behind the 
blade is a snow melter, 
ccmsijsting of a boxliko 
combustion chamber 
open at the bottom ^ into 
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which six oil buracrs shoot fliimes 
creating a temperature of 2,000 
degrees Fahrenheit. Water left on 
the runway by the healer is 
sQtieegeed off by a board beneath 
iho tmek. On the truck is a 350- 
f^allon fuol tank and a six-inch 
blower that supplies pressui'e to 
atomize the oiL The unit traveJs 
& to 15 mi!es an hour, depending 
on the depth of snow. On high- 
ways it is believed capable of 
clearing two lanes at a cost of 
about two dollars pgr milg. Where 
excess water may be encouniei^edi 
a centrifugal pump and small tank 
can be installed on the truck to 
suck up the water from the road 
and throw it 75 feet to cither side. 
In that case, additional squeegee 
boards at the sides would aid in 
collecting whaler under the pump* 

r .V:- ? 

Painting Enameled on Steel 
By Mural Artist 

Although the art of enameling 
□n metals has been traced back to 
ancient times, a Cleveland artist, 
H. Edward Winter^ Is acclaimed as" 
thc^^h^sT"ETlhii country to do a 
mural painting in enamel on steel. 
Using modem technical equip- 
ment to improve on the ancient 
artj Mr, Winter is engaged in pre- 
paring a mural panel for the post 
ofTico at Cassville, Mo, 



Ultrahigh-Speed X-Ray Picture 
“Freezes” Electric Shaver 



Thi& X-ray af a ntan, sh^ivitig wd» imkin al 1 /luCQO.OOO leeond 

Through the magic of X-rays, engineers ai^e able 
to peer into the interiors of machines and take pic- 
tures at a speed of l/l,CI{) 0 ;D 00 second to study what 
happens Vidihin while the machine Is running. One 
photograph of a man shaving '^stopped' ' the electric 
shaver as it ran full blast* its tiny 
motor making more than 11 (> rev- 
olutions per second. Similar pic- 
tures may be made of larger mo- 
tors, oven through their heavy 
metal coverings. High-speed 
X-ray photography, developed by 
Dp,. Q_Mi SUick, of We&tinghouse 
Research Laboratories, 

Blodmfieidj_N. J.^ uses a tube pro- 
ducing X-rays instead^ visible 
Jight as for ordinary fla^ photos. 
Condensers, charged to about 
& 0,000 volts* releaso the current 
suddenly, resulting in a jolt that 
takes place in about one micro- 
&eqond, or 1 ,T, 000,000 uf a second. 
Such spoed^ however^ is required 
only where the parts to b-e pholo- 
TKe arlivr «nam eling a myral luinling an £t«el with a ipray ^vn graphed JnOve at high V^elocity. 
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WRONG 



Don't hM your ormi rigid you ^11 backword 
thitm (Pighi) ta obi^rb fbo Ond Iry lo *il 



U moy bp«£»k rhom. It'i MiFor to bond 
□nd roll bock onto iho thouldort 



JUST 



RIGHT 



COMEONE you know is going to tumble 
downstairs or fall off a ladder before 
the year is over and he seriously hurt, 
There is even a good chance that it will 
be yourself r 

Nearly five million people in the United 
States will be hurt in accidents in their 
homes this year and about 32;000 of them 
will die. Yet in the same length of time a 
small group of Hollywood stunt men wdll 
deliberately flirt with death thousands of 
times and the chances are that not one of 
them wall even break an arm. 

True, when a stunt man has a bad fall 
he does it on purpose while your accident 



is certainly unexpected. Even so, there are 
a few tricks the stunt man knows that may 
save you some broken bones the next time 
you trip. The first thing a stunt man learns 
is the truth of the old sayings “It isn^t the 
fall that hurts you, it^s the sudden stop,” 
Remember thab the next time you dash 
around a comer and bump into another 
pedestrian. Your feet slide out from under 
and down you go, possibly breaking an 
arm or a knee cap. Put a stunt man in the 
same place and he instinctively protects 
himself. He'll try to fall against the wall 
because that will slow him up. If he^s off 
balance and can^t reach the wall he twists 



l-f your II Qi Hdrvey Perry doei el l»fl, yeuVa lapl le hurl ihfl itiff urni ufiiI henit, Al rigHl ha 
bagmi an iKi»y fuHr banding ifia armi iu ihey wen't hil fhm greund rigid and ilarHng a Iwiil 
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RELAX 






The harmt-eia backward fall b«^un on 
oppa^lle page finiihei on The shnul- 
dorsj wTiiieh take moft of the lor 

to one side, bends his knees 
nnd tries to sit down or dou- 
ble up before he lands, 

FaJlinps^. a sLimt man makes 
the same instinctive gesture 
of thr{)win^ out an arm to 
break his fall that you dor but 
one imporlant difTctJ euce. The 
average pen'son absorbs the 
whole shock of iho fall on his 
tensed wrist* Maybe he snaps 
or dislocates a bone^ just be- 

fin if h of a lof* forward foil. 
A lighting on lift f^roiirm |bfl) P^rry 
folk on ovor nr^d falls flat 



FnvenTion il le^s pCP<n- 
fu! til an ewri^ *& don't 
UnvD thing! wharo 
thoy'll trip yOM 
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but b&cause He can do exactly what the 
director wants and then get up unhurt and 
repeat the stunt if needed. Peri'y can't af^ 
ford to get hurt He's one of the most care- 
ful men you ever met. He uses a rubber 
mat in his sho’WCT. He keops his car doors 
locked while driving. He’s afraid to bal- 
ance an apple box on a chair and climb up 
on it to tack a picture to the wall. 

Bathtubs and stairs are two particularly 
lethal instruments and account for far 



Lilyan Portfr, tOlh Cejil ury-Fox 
d«mflnilrol«i how Pel to hon^ a cfllandar 



Tripping Miis PoMenhewi how 

to liump ogainit wall and ^mh bajuintr 



If V ^ J ,*1, ^ f 

-■ ^ ' "-ii ■ I- '' 

cause he tries to ^op all at once instead o! 

a little at a time. 

The stunt man relaxes and takes only a 
little of the jar on his hand, a little more 
on his bent arm, and the rest of the fall on 
his shoulder. Instead of trying to stop as 
he hits the ground he roils so that no one 
part of his body will take the whole shock. 

That'd one of the secrets o-f how such a 
man as H arv ey Perry stays alive. Before 
next Christmas Perry will drive half a 
dozen cars into brick walls, be togged off a 
few cliff a, fall down innumerable flights of 
stairs, and dive off a roof or two. Falling 
off horses and wrecking cai's are the stunt 
man’s daily diet, yet not a man has been 
killed at it in 10 years and only three have 
gone to the hospital. Perry is a better in- 
surance risk than many people, for one 
thing because he tries to be a safety engi- 
neer first and a daredevil last^ 

When he is paid $75 for skidding a car 
and from $35 to $300 for a fall^ on top of a 
good salary, he isn't paid just for his ner\^e 



Locki liut mavie ttunt 

men Icnow lha ui-fft way lp ricfi a 
hdrsiB pell mell dawn o tl«ap hiUtida 
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more deaths than do hunting accidents. 
More accident^ occur on the stairs than in 
any other part of the house, yet to Perry a 
fall downstairs is one of the safest he 
knows. Whether you slip in the tub or fall 
olf a ladder the tiling to do, Perry tells yout 
is to try to fall against something on the 
way down. If you can^t, go limp instead of 
resisting the falh and try to roll as you hit. 
But if you are really smart you will elim- 
inate common hazards from the home. 
Keep the floors clean of grease and other 
slippery .substances, use nonskid pads un- 
der the rugs^ keep stairs free of toys and 
other articles over which you might stum- 
ble. Get out of the bathtub sideways 
while holding on to something instead of 
standing up and stepping over the rim. A 
handhold on the wall may save you a big 
doctor bill. In fact the cheapest insurance 
is a dollar or two spent at the dime store 
for safety gadgets and anti-skid pads. 

Use a short stepladder with nonskid pads 
under its legs for reaching up into a high 
cupboard instead of piling boxes on a 
chair. If you should ever fall with a ladder, 
try to stay with it and roll ofT as you hit 
the ground. The only time it Is smart to 
leave a ladder in the air is when it is head- 
ed for a glass window. 

You may never have to jump from a 
burning building into a fire not but if you 
ever do, now is a good time to learn how. 
Don! try to land standing up; you may 
break a leg. If you land in a sitting position 
your knee may fly back and break your 
jaw. The safest way to land is on your back 
with your feet high. It was such instruc- 
tions as these that Perry gave William 
Tracy before the star put on a rough and 
tumble performance in ^'Tobacco RoadJ* 
Perry '5 bones arc ju.st as brittle as yours 
and no .'itunt man can fall off a roof with- 
out hurting himself unless he prepares for 
it, Before Peri^ does a high fall for the 
camera he di-egges up in protective pads 
like a football player and he lands on a 
thick sponge -rubber mattress buried in 
the ground and concealed by a '^ground 
cloth” over which dirt has been sprinkled. 
But if the pad wasn’^t there Perry would 
still be able to minimize the effects of a 
high fall. Touching feet firsts he would 
double up immediately and roll along the 
ground. "It^s the game rule of the sudden 
stop that hurts," Perry says. “Watch an 
acrobat falling into a net or how the man 

(Continued: io page 164) 
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Powder^PIai^t Escape Chute 
Provides l^peedy Exit 



A flidg down chute lauds y«-u 4uti1d« building 



Should danger of fire or explosion threat- 
en at the new $44,100,000 plant rj Ifer mles 
P owder Co..^ at R adford. Pa., workmen will 
have a quick means of escape. This conr^ 
3 i 5 ts of metal emergency exit chutes 
thruugji which, the men can slide to safety* 


Flower Bowl Built in Lamp Base 



Fl'cshly cut flowers floating at the base 
of a modernistic table lamp receive a soft 
glow from the metal shade of double 
mushroom design, ci eating a striking dec- 
urative effect. The bowl holds sufficient 
water to keep the flowers fresh. 




Rail Freight Rides New Streamline Lake Ferry 



I 





Left, the ''Xily of 
croii«s la he Miehkgan qji her 
maidea voyage. a 

string of refrigeralor cars 
rolls onto one of the fBrrjf''|i 

foMf traclcip liig thip corrSvi 

34 laodod freight corf 



^ Motoring touniiita and 
rai-lway L'Efight trains 
^ ^ alike can take a short-cut 
^ aci’Qss Lake Michigan he- 
^tween Wisconsin and 
* ^ Michigan aboard a new 
^.?2,00(}.0n0 ferry + the ^*City 
t of Midland/’ a streamiShe 
^sa<!ditbn to the PereMar- 
Vjuettc I’ail road’s ferry 
^ ^fiect. Plying between 
Milwaukee and Manito- 
'si^jp%vnc, Wis., and LudLngton, 
^ Mich., [he all-steel 3,200- 
ferry can accommo- 



376 passengers. Backed up to the shore 
tracks, the ship's stem apron is raised and 
freight cars are rolled aboard, jacked and 
securely fastened for the ti’ip. 



> 



^ -date 50 passenger automobiles and 34 load- 
^ed freight cars on her four- track car deck. 

'y *^here are 74 staterooms, a lounge and din- 
snicin. The cabin deck accommodates 

" 3 3 A 

: Student *‘FUes Beam” on Ground to Speed Up Training 

iiieKpensive method of training for student pilots 
leaitiing radio orientation as associated with ^‘blind" dying 
V has been made available through development of a compact 

radio-signal instrument 
designed for ground in- 
struction, Approved by 
American and British air 
force ofHcers, airline pi- 
lots, instructors and stu- 
dents, the Orientator aids 
the student in acquaint^ 
ing himself with the nu- 
merous signal blends 
found in "flying the 
beam," thus reducing by 
about 75 percent the four 
to eight hours of flight 
ti-aining usually required. 
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Oritnlclcf rfrpredMW tignnlt uwd in '^lind" flying for tnac^ing pilot* 






Novelty Turnings 
Reeded and Fluted 
On the Lathe 



With the proper aetup^ reeding and fiut- 
ing can be done quickly on the laUie. ¥ 1 k - 
a tuples of botli cross and with-the-grain 
reeding are combined in the tui'iied pow- 
der Ijowl ithown in Fig. 1. The lid is formed 
from a 4^]is-in. ball turning, the stock be- 
ing mounted wttli the grain running ver- 
tically* You will notice that the reeding on 



IVING your lallic projects that profes- 
sioi:kal touch by reqding and fluting the 
surface always has been a fairly simple 
task when it came to making such cuts 
ai'ound the circumference of tine work^ as 
the cuts can be made while the work is 
tuiTiing. But this is not the case in reeding 
the Work lengthwise. Either a ^ipeeial tool, O 
independent of the hi the, must be used^ or 
the beads mils I be sliaped 
by hand by scraping the 
work with a su Liable cut- 
ter. However^ few' arc 
equipped to do this by 
machine, and w'hile the 
scraping method is suit- 
able for small areas, it is 
a painstaking job. 
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block 

OUTER tND OF LrtTHE 
H E AO STOCK 
CLAMP i 

B LOCKS -1-^ 



grooves m trie edge wim 
a small rattail file. See 
Fig* 3* After reeding the 
top, the balance of the 
ball is turned down to 
make the heads stand out 
in relief^ and then one 
side is sanded away to 
leave a 3- In. flat sui'face 
which is hollowed and 
rabbeted to engage a 
matching rabbet turned 
in the lower section. The 
bottom of the bowl is 
diameter from a 2-^ in. block 
to which a scrap block first is glued for 
mounting. Then a %-m, hole is bored 
through the w^ork in which a tenoned, han- 
dle is glued. In this particular case, a 
square handle is used, but if the beads 
were to extend completely around the 
work, a dowel operating in a hole would 
be used to revolve the work. Fig, S details 
the which is made to bold the work in 
alignment with the cutter as the former is 
drawn slowly beneath it. As shown in the 
cireiJar detail, the cutting blade is clamped 
in a w^ood head which is threaded to the 
outer end of the lathe headstock* 

With a similar setup, table legs and 
stretchers can be fluted. It would be best 
in this case, though, to provide a guiding 
handle at each end of the work and to 
equip the jig with an indexing pin to as- 
sure uniform spacing of the cuts* 



TWREADE& 

ihto *ooc 



LATHE 



CVTTfcrtO OLAOE 



WORK’ 



^ TLHOH 



yypK HAKOLE 
If HOARD 



BLOCKS FOR 
BOWL TO 
SLIDE OH ^ 



the top continues in line down the side of 
the bowl. In view of this, a special cutter 
is made and used as in Figs^ 2 and 4 to cut 
both sets of beads, assuring matching cuts. 
You can make the cutter from an old 
scraper blade, shaping it to confomi with 
the contour of the ball and flling 



Indian -Hunter Weathervane Adds a Frontier Touch 



Crouching in a realistic 
manner atop a building, 
this silhouette of an In- 
dian hunter with his 
strong boWj makes an 
ideal weathervane. The 
figure is cut from sheet 
metal and is soldered to a 
short rodt which fits in- 
side a pipe welded to a 
short section of angle 
iron. A ball thrust bear- 
ing placed between the 
figure and the end of the 
pipe allows the weather- 
vane to move in the 
slightest breeze- Letters 
on the standard indicat- 
ing the directions further 
enhance the appearance. 
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Bracket to Attach Outboard Motor to a Canoe 



This simple bracket enable 
you to attach an outboard motor 
to your canoe or kayak for swift 
transportation without arduous 
paddling. Outboard motors of 
to 2 hp, are sufficient for powering 
the average canoe. The bracket 
consists of a length of pipe fitted 
at one end with a hardwood block 
bolted in place to serve as a motor 
mount. L-hooks to lit under the 
gunwales attach the bracket to the 
boat. — W itIh Jacksenj, Knox^ Ind- 



Fishing Rods Are Stored 
In Eaves Trough Cabinet 

In order to store his fishing rods 
so that anyone who w^anted to 
could not pick them up^ one camp- 
er made a cabinet from a length 
of eaves trough in which to lock 
them. End pieces were soldered to 
the trough* the upper one being 
plotted to take thq rod ends for 
suspending them. A couple of 
hinges and a padlock hasp are sol- 
dered on for attaching the cabinet 
to the wall and locking it 





Screws Dipped in Molten Solder 
Not Likely to Loosen 

When bolts or screws ai^e used in wood 
where lock washers are impractical to 
keep them from 
loosening, dip the 
threaded portion 
in □ suitable flux^ 
and then into mol- 
ten solder, A good 
example of using 
this method is a 
drawer pull of the 
type which is held 
in place with a screw through the drawer 
front, the threaded end of the screw turn- 
ing into a tapped metal insei"t. The coating 
of solder on the screw threads will pre- 
vent the screw from loosening. 



d Never fasten silverware with rubber 
bands nor keep rubber articles near itt as 
this tends to darken silverware. 
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Ot\t Kalf ti claTke^ipin screwed to the 
h&ndle of a wnap oi in ^ig. 3 to slip over 
tke edge of a pall^ su-pports the mop \n o 
verMco! posit^n. Fig. 4 shows o bouquet 
mode of slices cut from an ear of corn 
□ nd impaled on wire slems. Corn husks 
qra u=Sod to siinulole the leaves 



An o-td phonQigro ph ti^tDrcl file pro-vides a 
handy 04 plainer for paper dress pa Items. 
A pKitlnrn Is slipped Inlo each folder oF the 
file^ ofler which the picture showing the 
itytn of pa Item is posted la ihe folder as 
In- Frg. 5. Ltght gormeuts that are diflicvli' 
lo keep on hangers can be held In place 
with corks as in fig. 6 



When using an endless cl-tslheil-me thpl 
runs on pulleys ot an uppflr-floar level of 
an apartmenf house, sagging of the lower 
line Is avoided by using Ihe rolling sup- 
porters shown in fig. 1. These make bolh 
lengths of Ihe iine carry the weight. 
Slipped over the thumb os in Fig. 2. o 
ban[o pick It handy far removing batling 
threads from (he saams of a garment 
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PROBLEMS 



^PLATt 



SlOTIED to 

K^LI> t4A\L. 



A ftr^ng shoe scra^jer eofi h^y mad^ ■fr'&m 
ti piece of sleel plo^e by simply ^yl+ing and 
b^ndlri-g it cji sbcwn tn Fig. 7r If yw 
have seveial scree ni end storm sash to 
clean and pa'Ml at intervals^ u coiFple of 
jkipndardf a$ shown m Fi^. 3 will simplify 
iht^ jabi. Th^ S-Crf^^n plvafs be H Ween I hem 
So lhal It con bo I urnc-d ovi^r or raoebed 
ir[?iTt «jth>er lidc oa l-ecivirod 



CA^T'lfiOW 

Wheel 



^CfffiVtDTD CflLIM^ 



SHELF BRACKET 



f^HOTTfP 



:iJCfTME5Ul4E 



CLfiWPS 



Whers screwed to Ihe \&\iH or ceiling of cj 
bo seme nb sh-eil brpctpts prcj.vid^ gaad 

flO<nger$ for a clgthpilinQ- qt indicnfcd \n 
Fiff. DiHiCully of rnqvins lo'wn 

iprprrkler into corners, flower bedr, etc,j 
while fhe water Was an, Wos -nvoidad by 
Dire hoLtseholder with ifie cart in Fig. 10 



E^fO PLATtEHtP 



EWDS^' 

FWTTEKE& 






0ENr FRPM 
HTON RPO 



Hookod over ibe parling slaps of a w|n^ 
dgWj. the shelf In Fig. 11, enabJes you fo 
safely palled flowers an a window sill, 
long spkhes ar srrqightened l-books pre- 
Vcnl any possibility- of ib^i; pOlS flipping 
olf tbn- shqilf. rh-q Svppq-rt of irq-n rods 
shown \n Fig. 12, keeps □ Wosb bofclct on 
a WbShing mochinp to colch garmenta- oa 
they are rijrl Ibrqugh the Wi-ingic-r 
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Bags Marked by Painted Labels 
Quickly Identified at Station 




If you do a lot of travelmg by train or 
bus, you’ll save time in locating your lug- 
gage at the station if it is marked with 
some easily-recognizable label. Such iden- 
tificatioTi marks can be put on in a few 
minutes by painting a circle, stripes or 
diamond-shaped labels on both ends of 
each piece. The labels will also eliminate 
the danger of picking up the wrong bag 
if there are two the same size and shape. 



Fireplace Andirons Made Cheaply 
From Discarded Auto Parts 

Simple but distinctive fireplace andirons 
can be made from two old connecting rods, 
pistons and a couple of iron bars 12 or 15 
in. longp depending upon the depth of your 
fireplace. To assemble the parts, weld the 
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cross bars to the pistons as indicated. Then 
set the connecting rods and pistons on a 
flat surface, block up the cross bars until 
level and weld them to the rods. 



Rubber ** Squeegee’ ' Dries Bottles 





cold drinks to his 



Before serv^'n 



one 

owner 

side stand uses 
this rubber squee- 
gee to dry the bot- 
tles. It consists 
simply of two 
pieces of 
plywood cut to the 
shape indicated 
and screwed to- 
gether with a piece 

of inner-tube rubber between them. A %- 
in, hole in the rubber is about right for 
most bottles as they can be pulled through 
easily^ to wipe off excess water. 



Food Packed in Grinder Safely 
With a Doorknob 

Packing vegeta- 
bles or meat in the 
hopper of a food 
grinder is not a 
dangerous or tire- 
some task when a 
doorknob is used. 
If the knob is kept 
in a box with the 
grinder^ it will al- 
ways be at hand 
when needed. 



Sandpaper Clamped on Miter Box 
Keeps Work From Slipping 

To prevent short 
pieces of wood 
from slipping un- 
der movement of a 
miter-box saw^ 
fold a sheet of 
sandpaper over the 
fence and clamp it 
in place as indi- 
cateth By pressing 
the wood pieces against the paper, they 
will be held in place without slipping. 
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^lirra/lating lldin^ft in 'hobHt of voun^itert and Sven o(d«r |S?Pion&j 
ihfiifr fwp shoe fflcfei ui^e <if fiLirdy c^nt^Fudian and neftl pppeoruHce. 
Th# tn-or deiign con bip tcrcllspwqid fram icmt icrap pivcvf of ply- 
weed, which N itreiti^ ipn-Dugh- far hNl'O 'fihe>i?'ij wh'ilc the* cn4 dotoilEd 
fa«lew ti of itoct. Cf you do nol wiih fo mortiu iht foot to to lie 

o tenon bl lh« end ef ihe lidc piqc«j a iimpler melfiad if thewn at l«ft 
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Practical Skirt-Length Marker 
From a Ftmnel and Cork 



Mea^uiLfig the length of a skirt to pin it 
before hemming does not require a special 
marking gauge. Instead, insert a cork in 
the neck of a funnel, force the point of a 
long knitting needle through the cork and 
adjust it to the desired height when the 
funnel is set on the floor. 



Metal Lath Cleans Soldering Iron 

You will have no trouble keeping your 
soldering iron clean if you use the tinning 
box ishowTii It consists of a large tin can 
with the base cut off at an angle as indicat- 
ed. The bottom is lined with asbestos % in* 
thick and a piece of metal lath is placed on 
top of this. Then the mesh of the lath is 



filled with sal ammoniac by grating a cake 
of the latter over it. After cleaning the 
iron thoroughly with a file, removing all 
pits if possible, tub it over the lath and tin 
in the usual way* After that, an occasional 
rubbing of the iron on the lath will keep 
it in first dass condition. 



Clf yon have a cast-iron skillet that has 
a grease crust on it, the latter can be 
burned elf in a bed of hot coals. 



Rubber Ball Helps Hook Curtains 
On Adjustable StretcKer 



The next time 
you are stretebmg 
curtains, use a 
s po n g e-rubber 
ball to press them 
down on the sharp 
hooks^ Beside^ 
preventing 
scratched fingers, 
the ball is also 
handy for keeping the curtain on a hook 
when stretching from an oppoEite comer. 



Butt Hinge Used as Squaring Tool 



I have found 
that a small butt 
binge is frequent- 
ly much handier 
to use than a tri- 
square for mark- 
ing or squaring 
naiTOW work when 
Used as indicated. 
For aceuracyt the 
hinge pin must be a snug fit so that bodi 
parts of the hinge will be in alignment. 

— G. E, Hendrickson^ Argyle, Wis. 



Milk Cartons Serve as Paint Cups 



Try cutting 
down a cardboard 
milk container to 
the desired size, 
instead of using 
tin Clips or cans in 
which to tnbt a lit- 
tle paint fora 
small job. The 
cartons are leakproof, and can be discarded 
after the job has been completed. 
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F*ldirtg eoivipactly for ilor^ge or trnnspcirfntieitt, 
fhti comp itove can be up 
The windbreak^ v^hkh endoivli Ibraa i\6cij i) 
hinged together and is- oltached lo the front leg^ 
with two bolts ofid wing outs. Either a tray or 
a qt\\\ can be ploced in the large open portioii 
of the top. Siinilorlvf a circular opening ii pro- 
vided to toko smoll pie plates^ whiEe the rernoin- 
ing porrion supports □ pan or coffi^e p^r. The 
legs fold flush wirh the top. Nfote Ihot Ihe lips 
ot Ihe lap of the front and rear JegS ore benl 
in appathle directions 



COOKY JiH 



SrRAJhHS WItH 
W3PE. - 



»DD 



JULY, 1941 



105 








Locker House to Store Boat Oars 
Has Individual Compartments 



tion as quickly as possible. At about the 
angle indicated in the arc of swing, raise 
the thumb and the ball will fly out of the 
tube at high speed. Accuracy of firing is a 
matter of practice, of course, but it can be 
developed to a surprising degree. 



Toy Torpedo Driven to Target 
By Rubber^Band Motor 

With this toi'pedo and a toy ship or two, 
you can stage a regular sea battle. When 
launched with its propeller spinning, the 
torpedo approaches its target in a realistic 
manner* A screw eye serves as a bearing 
for the propeller, and two small screw 
hooks take the rubber band^ one being 
driven into the end of the propeller shaf t* 
the other near the front of the torpedo. 



A couple of boatmen solved the problem 
of storing oars safely by using an outdoor 
locker of the type shown. Instead of erect- 
ing a large structure, they built a compact 
8 by 14 ft. frame budding, A series of hor- 
izontal compartments large enough to hold 
a pair of oars and a few pieces of dunnage 
takes up the main portion of the house. 
All the comps rtments are arranged in rows 
and tiers and have doors opening in one 
end of the building* Besides being num- 
bered, the door of each compartment con- 
tains an individual lock,. The remainder of 
the space in the building is utilized as a 
room for a night watchman. 



Mailing-Tube Fires Balls 

With Speed and Accuracy 

A long mailing 
tube and a soft 
rubber ball that 
will fit loosely in- 
side of it can be 
used as an inter- 
esting gun for in- 
door target prac- 
tice. A deep notch 
is cut in one side 
of the tube near 
the end. In use^ drop the ball into the tube 
so that it may be held in place with the 
thumbs bring the tube to a vertical posi- 
tion and then strike forward with it so 
that the tube comes to a horizontal posi- 



iCHCW EYE 
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LifjHT WOOD- 



SCREW HOOftS 









Tree Branches Stabilize Canoe 
For Still Fishing 



To avoid having 
his canoe capsize 
unexpec t c dly^ 
when dow-troU- 
ing or still- fishing, 
one sportsman 
lashes two fully - 
leafed tree 
branches to the 
stern of the craft 
These act as a sta- 
bilizer without 
preventing neces^ 
sary operations of the paddle, and may be 
cut away and discarded when not needed. 
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Platform Tire Swing Is Safe for the Children 




thii swing cansUts ef 
b 1ir« Rtled with a 
wood plclform, which 

h forced Into it. Su*- 
h from Iwo 
ropvft which pan 
through kole-s in tho 
l>ire and plalforntr 
and Irom a Krcti cn 
iho undftrtpd* whore 
knati keep the tire 
froin tilting 



Three-Piece Folding Camp Chair Leans Against a Tree 



This chair requires vel^ little ^toi'age 
space in your luggage^ and is jiust the thing 




for those who frequently go on pkniesT or 
short camping and fishing trips. It is ef^e- 
cially handy when several persons must go 
in one car, and luggage space is limited, as 
it folds flat so that two or three chairs can 
be carried on a fender or running board. 
The chair is mode from a 1 by 12 -in. hoard, 
which is cut out at the top to fit against a 
t]'ce trunk and prevent tipping. Also, the 
bottom is cut to provide feet. The seat and 
its supporting^ brace are hinged in place so 
that they will fold flat. Screwing the brace 
hinges to a cleat spaces it from the chair 
back to permit folding. When the chair is 
opened^ the end of the brace engages a 
cleat at the outer end cf the seat to keep 
the assembly from collapsing. 

— M, B. Birge, Rochester, Minn. 



Turning Chisel Has Removable Cutting Blades of Various Shapes 



Instead of having a variety of expensive turning chiseis on 
hand, one woodworker who does considerable intricate lathe 
turning made up a holder to take shapei- cutters, which he used 
as turning chisels. The cutters can be obtained in a variety of 
shapes^ and are made of high-grade steel, which will not dull 
quickly. The holder is a piece of Bat iron with one end ground 
down to form a tang, which slips into a wooden handle. The 
cutter is attached to the holder with a machine screw, which 
passes through the cutter, holder and a U-shaped clamp that fits 
over the assembly to keep the cutter from twisting sideways. 
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Cutoui^ BIRD 



^I^HESE novelt decorative bird 
■*■ baths, which are easily made 
fiom oi din ary materials^ wii! 
add charm to any garden or 
la^m^ For best effects choose a 
spot away fruni the house 
against a background of shrubs^ 
since a bird bath not only looks 
best in a setting like this^ but 
will be more attractive to birds. 
The location should be shaded 
at least part of the day^ as the 
water in small pans will evap« 
orato quickly if left in the sun 
continually^ and the paint will 
not stand up through a season 
of blistering sim. 

The sombrero on the little 
Mexican chap is really a wash 
basin with an inverted flower 
pot set in it to simulate the taU 
crown. Figs. 1 to 4 give all the 
detuiK A potted plant is held 
in each hand. The basin is held 
by tveo crossed pieces of flat 
iron. Bend these to the shape 
of the pan and set into grooves 
cut in the head, so that the top 
one rests flush wtlh Ihe top of 
the head. Fasten with three 
This arrangement al- 
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BATHS 



^wccci metal 



Birds may bathe safely m the bath held 
by four doves^ Fig. 7, if your neighborhood 
b free from prowling felines* It is espe- 
cially i&uitabie for small, informal gardens 
or a secluded corner of a lai*ge one. While 
a pan Used originally was 11 in. in diam- 
eter and 2 % in. deep^ the design may be 
altered for pans of other sizes. The two 
pieces are half^lapped at the center, glued 
and nailed, then attached to a round base 
about 9 in. in diameter. If desired, how- 
ever^ the base may be mounted on a suit- 
able pedestal. The doves are white, the 
feetj bills and outline of the wings purple, 
while the base is a deep green or reddish 
tarovwi. The pan is light green and the eyes 



lows the pan to be removed for cleaning 
and filling. Screw the hands and feet in 
place and driU a hole through each foot 
and up into each leg for a distance of 
several inches. Then insert metal rods 
extending about 10 in. below the base. 
When these are pushed into the ground^ 
the figure will be held securely. 

The huge flower. Figs- 5 and 6, from 
which the birds may drink^ is made en- 
tirely of sheet metal and resembles a 
giant daffodil. The crinkled-edged wa- 
ter pan is nothing more than a hog -feeding 
pan. The petals are cut from galvanked 
sheet iron and the stem is a length of rain- 
pipe, filled with cement The disk holding 
the pan is scalloped to form petals. Set 
the pan inside and bend up three of the 
petals to hold the pan securely, turning 
over the tips. Then remove the pan and 
bend the other petals unifoimly as shown. 
The top of the rain-pipe stem is serrated 
and bent so that it can be riveted or sol^ 
dered to the bottom of the petal piece. Cut 
three sheet-metal leaves and bend the 
lower ends to fit around the pipe. Hivet 
them in position and then bend the tips 
Over. Paint each part before assembling. 
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are a couple of black or red diumbt^cks. 

The long neck and leg^ of the crane, Fig. 
8+ are formed from flat iron, the feet and 
head from sheet metal. The body is a wa- 
ter basin. Point the end of the neck piece 
to make the top of the bill and bend the 
piece to the contour of the basin. Then 
split the other end to make a tail. Shape 
another piece of iron to extend just to the 
rim of the pan, place it across and under 
the first piece and rivet them together. 
Use iron rods for legs, flattening and bend- 
ing them to join tho crosspiece, to which 
they are riveted. Cut the head from gal- 
vanized sheet metal, bend it to fit over the 
beak and rivet the tabs at each side to the 
back of the neck. To hold it even more 
securely, a stove bolt may be run through 
the eyes^ The legs are pushed through 
holes in the sheet-metal feet and extend 
into the ground. 

Ducks swimming in '^single file’' support 
the low bird bath as shown in Figs, 9 and 



10, The straight lines of the design make 
cutting the metal extremely easy. The 
ends overlap and are riveted together. 
After the ducks are cut and holes arc 
drilled to simulate eyes^ bend them 
around the hoop of a keg the same size 
as the top of the pan, inside meiisure- 
ment, and fasten securely with rivets. 
This will hold them in shape to support 
a pan with a rim. 

The amusing little clf shown in Figs. 
H and 12 seems to belong in a garden 
surrounded by birds and flowers. A 
wooden bird is perched atop his tall cap, 
and in his outstretched arms he holds a 
small basin for water. A piece of heavy 
wire holds the bird in place. Nail the arms 
on the body^ with a strip of wood between 
the parts that extend. Attach the feet and 
then screw them to the base. Drill a hole 
through it and into the leg to take a rod for 
anchoring the figure to the ground The 
cap and trousers of the model were paint- 
ed green; the jacket, shoes and the bird 
were rust color; the pan greenish blue, the 
hair black and the base a deep green. 

As painted objects, especially those done 
in brightt gay colors^ have a tendency to 
fade soon, it is best to use outdoor paints 
I'ccommcnded as having "'fast'^ durable 
colors. Also, outside pieces such as these 
should be given two or three coats of paint 
and a finishing coat of spar varnish to 
withstand the weather. Of course, garden 
omamenls always should be stored inside 
during the winter months. 
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There's Swing to This Novel Cigarette Holder 





Nautical in trinip Ihis hanc/y Uttlu has 

cigacetta and mateti cantoinErf of wood pirwiCilpd -f 
in frffeirin^ end lalting ihe cont#nli. Small fhi 
cuf from fWm -ihfl&t brelt cr plniTic orfl bredded 
the- lowur container and the bate li bound wilh re 
whfifl a imalL flnger-and-thumb hold project^ it 
the edge. The metal parti mey be f^al i-ran or bru» 



Marker Spaces and Furrows Seed Rows in One Operation 



This vegetable-row marker will save 
work in the garden as it spaces the rows 
and furrows them at the same time. In this 
way, small seeds are spaced properly and 
can be covered to a uniform depth. The 
marker is simple to make. It has two run- 
nel's, one being adjustable and is held In 
place by a bolt working in a dotted cross'- 
piece. The other runner is fixed, its pur- 
pose being merely to serve as a guide in 
spacing the rows as it follows along in the 
furrow previously made. 



WHAT HAVE YOU DONE? 

Have you salved letrie troubklCnne evarydoy 
prublvm uf a mechanicaJ nature pertaining ta 
your homen work or accupa-Hon., your hobby^ play 
or cecreallan? If lOj why not send Mf> tf ^hort d«- 
icripll^rh accomiponied by a ikelch or a phola- 
graph? Many o-lher readen may benefit ffom 
wh-at you have dune. We pay promptly for ac- 
cepted material cad return that which We cannot 
use. Address Homecraft Editorj Popular Mechanics 
Magacmeji 200 1. Ontorio $treeb ChacagOn 
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Rubber Guards on Hedge Shears 
Prevent Scratched Hands 




To protect liis hands from scratches 
while tiiTnTntng thorny hedge or bushes, 
one home owner fastens rubber guards on 
the shear handles as shown. Sections cut 
from an old inner tube are ideal for the 
purpose. They cart he secured to the shear 
handles by wrapping wire around one end 
of them and twisting it to draw the rubber 
tight. — Everett Hanson, Argyle, Wis. 



A Versatile Homemade Bow Sight 

This simple, lightweight device has all 
the adjustable variations of an expensive 
bow sightp and with an average weight bow 

is fairly accurate 
for distances well 
over 100 yards. 
Cut from a strip of 
cork gasket mate- 
rial I in. wide by 
6 in. long, the sight 
is fastened with 
adhesive tape to 
the back of the 
bow just above 
the leather grip. After gluing the cork in 
place, put a strip of cellulose tape on the 
belly of the bow opposite the cork. Stick a 
2-in. ro-und^bead hat pin into the cork so 
that the head projects in. beyond the 
left edge of the bow. Then^ by the trial- 
and-error method at various distances^ de- 




lermine the proper position of the pin for 
each distance and mark these positions in 
ink on the tapCt numbering them accord- 
ingly* A coat of clear shellac will protect 
both the cork and the scale. 



Magnet Removes Tin-Can Tops 

When ijfing a 
can opener of the 
rotary type where 
the lid has a tend- 
ency to drop down 
inside the can aft- 
er it has been cut 
away^you will find 
a small magnet 
handy to hold a lid. When th^ latter has 
been almost cut away, just place the mag- 
net against it and then complete the cut- 
ting, after which you can lift it up. 

— W. C. Wilhite, CarlinviUe, HL 




Piece of Candle Used as a Stopper 
In Glue Bottle 




If a piece of can- 
dle is used in place 
of the regular cap 
or cork in a bottle 
of glue or muci- 
lage, it will ex- 
clude air from the 
contents and will 
not stick and be 
difiTicult to remove. 



It*s a good idea to taper the end of the can- 
dle by dipping it in hot water so that it 
will slip into the bottle mouth easily. 





Extra Cuts Aid in Waste Removal 
When Making Half -Lap Joint 



When making a 
joint 
cutting 
enons hy 
you can re^ 
chips to 
iform depth 
if you 
or more 
the 

many as two or three ad- 
ditional saw cuts down to the gauge lines 
will be found especially helpful when the 
Tvood is CTOSSgramcd. 
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Pipe Swing Support Has Awning for Shade 




canvas stretched at the top and to provide 
adjustment for tilting the awning, three or 
four grommets are placed in a row near 
each edge of the canvas to slip over the 
projecting ends of the eyebolts in the hori^ 
zontal pipe. 



AV/zyrrjG 

CLOTH 
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An awning^covered frame that is rigid 
and strong enough to support a lawn swing 
can he made of galvanized pipe and fit- 



^*1 5TTQVE bolts 






tings. When assembling the framej screw 
the elbows and tees together first, then 
screw these units onto the horizontal pi<^c^ 
and last, turn the four legs or uprights in 
place. The flat-iron awning supports arc 
pivoted to the legs after the frame has 
been set in the ground. Hoots from which 
the swing is suspended with chains, are 
ordinary eyebolts that can be purchased at 
any hardware store. The awning is made 
of lightweight canvas, and has a selvage or 
hem at each end and a S-in. hem at the 
sides. The latter take the flat-iron arms 
that hold the awning. The finished awning, 
without allowance for scams and hems, 
should be 6 by 7 ft. in size. To keep the 



Self^Extinguishitig Camp Candle 

To leave his 
candle burning so 
that it will safely 
extinguish itself at 
a n y estimated 
time, one camper 
inserts the candle 
in a tin can and 
presses the cover 
against it to hold 
it erect. As soon as the candle bums down 
to the cover, it drops into the can^ which 
Js partly filled with water. 
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Broom Clamp Supports Bicycle 
Again&t Side of House 




Instead of leaning your bicycle against 
tho hous0 where it fall and become 

damaged, attach a broom clamp to the sid- 
ing or corner board so it will grip one of 
the hyndlebpi's the bicycle ii in an 

upright position. It takes only a light jerk 
to release the handlebar from the clamp. 



Film Spools Make Fishlinc Reels 

Needing some 
reds for extra 
f L s h II n e s, one 
camper used 
empty film spools. 
Each Hange of a 
spool was bent up 
at right angles on 
Opposite sides to 
provide a channel. 

springy Perch on Wren House 
Discourages Intruders 

While most 
birds are too lai’ge 
to enter the open^ 
i n g to a wren 
house, which 
needs no perch, 
they do sometimes 
attejiipt to enter 
and may annoy the 



wrens. To discourage this, one man pro- 
vided a pcrch^ which consisted of a short 
dowel on the end of a shoii spring wire. 
As the perch was not strong enough to 
supoi’t u heavier bird, intruders In tidying 
to alight on it Were frightened away. 

Section of Radiator Hose Protects 
Fisherman^s Reel 

To protect his 
fishing reel from 
damage when the 
rod was being car- 
ried in a car or 
boat, one sports- 
man cat a short 
section of radiator 
hose, as shown, to 
fit over it. The 
hose is easily re- 
moved or replaced. 



MowerSickle Guard U^ed as Anvil 
For Modelmaker 

Screwed to the 
edge of a bench or 
table, a mower 
sickle guard pro- 
vides u handy an- 
vil for shaping 
w^ire in model 
w'ork. The wire 
can be shaped into 
arcs or rings of 
various sizes over 
the tapered end of the guard, or it can be 
bent at sharp angles when placed in the 
slot. Remove the guard when not in use to 
avoid injuring yovi itself on the point. 



"W>ir' Made of Modeling Clay 
Stores Oil on Stone 

To keep oil con- 
veniently at ha lid » 
when using the oil 
stone, one carpen- 
tei’ makes a Vp^cII 
of niodoling clay 
near one end of 
the stone to re- 
ceive the oil. Tools 
may be dipped into the oil as needed and 
there is no appreciable w^aste as is the case 
when oil is squirted onto the flat surface* 
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tSimplified 

AUTO STEERING 



IT Vv 



OU OuMtArAr 

^it^evmlk 

Cadr 



- 4 ' 







7APtR£& P^NS 



COTTER Pin ^ 



\mn 

LIN6TH TO SUIT 




WCK5t 



Two ttdcH-'^ui'liO'i' t^cl- arc- ihc b^tli -of iVlt¥ 
-ftimpliified and inip-xpenilv'E auto-i-feering 
arrongemQfiE, 'wfiii^h dny hay e.an iriEtall 
on o cflrt. Jhv Icfl't ore fitl-td wlfh pipe 
plu^l drilled Ip i<pkt she a*\& ihofts and 
tie-r-od -amit. |jpekln|| itio latler ii accem* 
plis-hed by mean* Idpsr pm$- Two links 
connect the tie rod to Ihe sfeering po^l^ 
which can be set at o I most any ongfe. A 
typical cart on which this inslollalion was 
used js shown and dimensioned. Also, a 
broke which Is forced ogoinsl ihe slde- 
wolk by p-LlFing o Iq-vor^ eovy to rnoko 
and if o^odivc in operolion 



HOlM FOR 
&OLT£ “ 
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Lawmnower Hung on Side Wall 
Out of the Way 



By nailing two notched cleats to one of 
the studs of a garage Or loolhou&e wall as 
Lndicatedj you have means of storing your 
lawnmower where it will take little room. 
If the upper edges of the cleats arc round- 
ed as shown, you can push the mower into 
position instead of lifting it. 



Wing Dihedral of Model Airplane 
Determined With Checkerboard 

The dihedral angle necessarj'' for the 
wings of small flying airplane models can 
be determined easily with the aid of a 
folding checkerboaid. Just pin one half of 
the wing frame securely to one half of the 
board. Then raise the opposite half of the 



board to the desired diheth'al height in 
inches as measured on a ruler. Block find 
hold the board securely in this position. 
Then cement and brace the wing frame- 
work through the center so that it wiU re- 
tain the dihedral shape when removed 
from the board, 

“Ray J. Marran, Kansas City, Mo. 



Pocketknife Holds Model or Toy 
For Painting and Drying 

Small wooden 
models or toys can 
be painted without 
touching them, if a 
pocketknife is 
used as a holdei'. 

Open the blades as 
shown, insert one 
point into the 
model and the oth- 
er into the table. 



NonoSlip ''Brake*' for T-Square 
From Art-Gum Eraser 

A brake to pre- 
vent a T-square 
from s li pp in g 
dow'n a tilted 
drawing board is 
jTLcide from a block 
of art gum. At- 
t a c }i e d to the 
square with rub- 
ber bands, it bears 
against the board. 





CHECK ER0.OAHO 



FRAM4 





Spring Clips Fasten Fish Creel 
On Auto Running Board 



To provide a 
means of carrying 
his creel of fish 
home without put- 
ting them inside 
the car, one fish- 
erman riveted two 
sprJjig'Steel clips 
to the creel so it 
could b-G slipped 
over the running 
board. In this way, 
the fish odor does 
not enter tine cai% 
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to make item RAFFIA 






CABOeO^aD. 



By H* Lemberger 



TJ AFFIA need not be re-stricted to baii- 
ke I -making alone, Youll find the 
material fjui table for weaving many other 
useful ai tides siich as hot^dish pads, at^ 
Ir active overlays for hand bags, coin 
purses^ wastebaskets, etc^ Figs, 1, 2+ 3 and 
11 show a few examples of what can be 
done. Tlie wastebasket Ls made up of 
fourteen panels of fairly stiff cardboard. 
Each one is wrapped with raffia as in Fig. 
4, seven of them being covered in black 
and seven in yellow* Before cover^^g^ each 
strip is scored with a knife in^ from one 



SLACK ruu=FEA 



EAID gf AFFIA TUC1C£D 
BtNEATH ADJOIN I HO ROW 



PAPER 






Sev#n of iVi-fr wHical r^llii ard formEcl 

frortt ih^^n aI ^ hf 1 m.r while fbe 0 th- 

eri rac^kfir# \V.*i by Each on* ii 

unrkpletA^Ly wFib rci-flia cn-d Ikon wfappcd 

spirally with a Kinglfl tlroncf 



CAnOSOAB[> DISK 
■COVEfttO WTTK OILCLOTH 
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end so that it later may be bent inwavd 
easily to form a tab for the bottom. The 
wrapping is begun at the end opposite the 
score^ Using a little paste to secure the 
starting end. Let each turn overlap slight- 
ly the edge of the preceding one^ and when 
the end is reached, the raffia is pasted and 
tucked under the winding as in Fig. 5. 

With the tab ends all facing inwa^d^ 
the panels are setved to one another with 
black thread, alternating the position of 
the two coloi^. The stitches arc made 



WIRE Qfl 
STIFF euCKftAi^ 



cover the seams as in Fig, 6, First, sheets 
of wrapping paper are rolled tightly into a 
firm roll and pasted along the edge. Seven 
of these mils are fully ’wound with black 
raffia, after which a jingle strand of red 
raffia is wrapped spirally over the black 
the full length of the roll as in Fig, 7* The 
seven other rolls are done in yellow raffia 
and then wrapped wdth a double spiral of 
fed— that is a second sti and is wound spi- 
rally in a reverse direction from the bot- 
toiii to the top. In sewing these Over each 
scam of the basket, use small stitches to 
catch hold of the raffia, and alternate the 
coIofSt placing first a black one^ then a yel- 
low' and so on. Finally, a cardboard disk 
wuth black oilcloth glued to the top 
is ECW'cd to the tabs at the bottom. 

The hot-dish mat shown in Fig^ 1 
may be woven on a piece of common 
screen wire, or stiff hnckramr If the 
former is u.sed, trim the marginal 
ends of the wire close to the mesh, 
Firstfc a double row^ of stitches about 
% in. wide arc overcast around the 
edge of the matj using a tapestry 
needle as in Fig. fi. After this, the 
center portion is filled in^ following 
the direcUon of the weave given In 
Fig, 9, and finally the finished mat b 
glued to a fell or cork base, Fig. 10, 



The mal it completed 
by gluing; cerk ar fell 
lo Ihe batloffl. CiMt 
ibpi ilighlly unellHf 
ip1 lii4 and preii Aar 
uneftr a heavy ^bjecl 
unlil dry 



CORK 
OB rar 
BA5t 



CCXOt:i KET 

Zl 



ORAM^E 
LI^HT qrcem 
BROWN 
YELM3W 

QREEM 



through several rows of raffia the full 
length of the strip, but not through the 
cardboard. Now paper rolls are made to 
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spit to Roast Several Wieners At One Time 




FLAT-1 RDM fiANO 
TO SUIT SIZL DF FOPFER 



END OF POD FLAT TE HEP 



corn" 



Wire corn popper ntted with - 
a flat-iron framoT which is ^ 
by lied to the flattened ends j?'* 

of a couple of iron rods. In ^ 

use^ the spit is supported 
above the fire on a couple of 

forked Sticks, or on one stick and an iron spit comes apart easily so it can be stored 

stake with an eye in the upper end. The in your automobile or picnic luggage. 



Friction Catches Used As Pivots on Easel Picture Frame 



Instead of using sci'ews and washers in 
assembling easel-type frames, one wood- 
worker substitutes small friction catches. 




These are fitted to the inside of the verti- 
cal members and snap into corresponding 
holes in the frame. The fastenei's 81*0 hid- 
den from view, yet permit the frame to be 
adjusted to any desired angle. Further- 
more, the frame can be removed from the 
holder whenever desired. 



Tool Pries Floor Molding Loose 

When I have to 
remove the quar* 
ter-round molding 
of a floor to lay 
linoleum, I use a 
tool made from an 
old file to pry it 
loose. The tang of 
the file is flattened 
and bent in the 
shape indicated, 
after which it is 
hardened slightly* With a tool of this kind 
it is no job at all to remove the molding 
without splitting U. 

— Paul Fairbanks, Milwaukee, Wia, 
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This Kennel Door Is Removable 
To Keep Dog Cool 




Instead of prapping a kennel dooi" open 
to give a dog air during hot weather, pro- 
vide it with this easily removod door. It is 
suspended fay means of door bolts as in- 
dicaied, so that the dog can push it in or 
out as desired, and is removed by simply 
sliding the bolts back and lifting it out. 

— Anthony Wallace, Shenandoah, Pa. 



Drawing "Inked” by Steaming 

A simple way to ink drawings is to do 
the work with an indelible pencil,, do able 
liacing the heavier lines, and then steam 
the drawing over a teakettle. Although the 
lines made by an indelible pencil are too 




light for easy reading^ the moisture from 
the steam turns them a dark purple with- 
out smearing or getting the paper too wet, 
— L, K. Ulery, San DiegOp Calif. 



Making Corks Easy to Remove 
From Insulated Bottles 

The cork of an 
insulated bottle 
can be removed 
easily if a string 
is put around the 
cork from top to 
bottom as indicat- 
ed! cutting a small 
notch in the lower 
edge to receive it. 

The string is tied 
at the top to form 
a loop in which to insert the finger when 
the cork is to be pulled out. 

Easy Way to Thread Heavy Yam 
Through Darning Needle 

Difficulty of 
threading heavy 
yam through the 
eye of a needle 
may be avoided by 
rolling a few of the 
Abel'S at one side 
of the yarn to a 
point instead of 
trying to roll the 
end. This small 
portion of yam 
can then he in- 
serted into the needle eye, after which the 
main sti^and can be pulled throughn 



Elastic in Wrist of Work Glove 
Makes Snug Fit Around Arm 

When you pur^ 
chase a pair of 
work gloves that 
have knitted 
wristst sew a piece 
of elastic onto 
them as indicated. 

This will keep the 
wrists from 
stretching so that they do not make a snug 
fit around the arm and allow cold air to 
enter— W, C. Lammey, Naperville^ HI. 
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Part IV 



Bilge Stringers, Shaft Log, Floor 
Timbers, Deck BeamSp Decking 



\ T then the filial shutter plank is fitted, 
^ ' you cap the countersunk screws with 
%-in^ mahogany plugs which are coated 
with marine glue and tapped snugly ki 
place. The grain of tlic plugs should mu 
parallel with that of the planking. When 
dry, the ends are sliced off as in Fig, 77^ 
and sanded down fUish. 

Before calking the hull^ the planks are 
planed down at the scams wlierc necessary 
to get a uniformly rounded contou v. Use a 
hand plane as in Fig. 79 or a spoke shave 
as in Fig, 78, For packing cotton candle 
wi eking in the Eeams^ a bronze roller de- 
tailed in Figs, SO and 81 is rocoinmended. 
The tapered wheel not only forces the 
udeking snugly in placc^ 
but it will also open tight 
BcaruE, giving them the 
desired W'cdge shape, A 
single strand of wick in g, 
applied dry, is sufficient 
between the planks, pos- 
sibly more at the rabbet 
line of the stem. 

Figs. 82 and 84 show 
how' a temporary w^ater- 
Jine is: marked as a guide 
for paint in^H After a cord 
is stretched taut by sash 
weights, it is brought 
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.WEISHT- 



PtMClU- 



TJ^CKED m.L 
TO STEM 



cow> 



p» fl&w a CPrJr ivppnrfiini pt 
iho prcptf is usad to mark 

a wal«r1ina. Marks are tnade al 
sflvtrciE paint I wkera thfr cord 
lau-«H?i ihe hull artd arfe cojm£ct«d 
wirh- a ikiin belton ^ 



AWl WITH PfJNT 
t 5 LIGHTLY 

fiOUWOtD fZ 



Laying out the angle 
of the :^haft with the 
keel I’equire.^ extreme 
accuracy p The pattern 
should be taken di- 
rectly from the full^ 
size hull lines previ- 
ously drawn. (See Part 
I, Fig. 2.) On theae 
lines the centerline of 
the propeller shaft is 
located as in Fig. QOj 
and also the line rep-^ 
resenting the top of 
tlio keel. To ti-ansfer 
these lines to a 12 by 
30-in. ptece of ply- 
wood. nail heads are 



I \ MAfi«C5 
I \ HERE 



MJUlKLD 

H£ftt 



& 0 TTOM OF KttL 



HEASUftE I E" ABOVE 
S1hAl£5tlTE6fi£ level 

VVCTH MTTOM OF KEEV 



SECT I Oh* OF ^UlL AT Wftfffl LINE 



awowirAQ H&w CORO ia 
SmFtCEl TT3 C-DMtACt ALt 
AD^N?a 



POINT tif GOMtACr 



against the boat, where pencil marks are 
made to indicate the temporary waterline. 
The true waterline is deteimined when the 
boat is launched^ fully equipped. When 
this is f Qundp it should be scored deeply as 
In Fig. S3 p to be visible under paint. 

The 1 by bilge stringers are lo- 

cated as in Fig. 85 with the aid of a 
sti'aightedge and a small block. The ribs 
between the transom and atom are marked 
and the stringers are screwed to each rib 
in line with the marks. The stringers are 
not beveled and will appear as in Fig. 86, 
Then the bottom of the hull between the 
bilge Stringers is painted* Fig. S7 shows 
this area just painted. 



used as described in the first installment 
for the hull molds. If carefully laid out, 
you should have a pattern like the one 
shown in Fig. 88. This is notched and 
placed on the keel so both centerlines CO’^ 
incido 3-S in Pig. 89. From this pattern the 
]>rofile of the shaft log is marked on a 
3 14 -in. mahogany blocks Fig. 91, after 
which it is cut in two pieces along the pro- 
poller-shaft conterlme to correspond with 
the diniensions given in Figp 92. Notches 
are cut in. deep in each side to house 
the ends of the three divided ribs. 

Saw cuts in each half of the log as shown 
in the circular detail of Fig. 94i and gouged 
out as in Fig. 93 , simplifies roughing- out 
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&iLGL STFLmGtR 



LNQIME: STRimiQtR 



SW 

Silt 

^^RiMSElP 



Thft bilge mtu in iho ori^trtnl boat w^* pnirt^^d 
French grey oi thawn b«lnw^ after wbith a wntsr 
wai epp^Fed lo fhe planking la pi-evenl chi-chin^; 






^^qSITLOrt 
HARKtfl (5^ 
RlB 



string 






of iho sliaft hall?. When l>ot)i pieces Eire 
clamped togctlier+ a 114^ in. wood bit Is 
run through, Fig, 155, to true the bok. 
SLindpa|>er each half of the ^froovc 
smoothly and paint with copper bottom 
paint. Do not get peint on the gluing 
surfaces. To bore an aligning hole 
through the keel, the shaft log is bolted 
in position tempo I’arily as a guide for 
the bit as in Fig. 97. Wedge a block 
against the undengide of the keel, Fig. 98, 



■TfiANSOJ-l 



^ATTEftW IS MOTCHED 
^Q FIT DvtR mss SO 
THAT CtNt^HUNIS or 
PROPELLER SHAFT C^IM- 
CIDE- ON TOP OF KEEL 






TftANSOM 



L-a A&OVE 



(t OF PROPELLEil SHAFT tMTtBSi 
KE£l At 1VI|S POINT 



BHINOUE NAILS 



^OTTOM DF KEtL-^ 
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tu prevent Ihe bit from breaking through. 
Now npply bedding compound between 
keel and shalt log^ lay a strand or two of 
candle wicking around the hole in the keel 
and bolt the log in place, 
using clinch rings under 
the nuts. Fig, The Vk 
by l"l‘i-in. floor timbers 9 re 
supported by the engine 
and bilge stringerfi^ and are 
coppoi'-n ailed to every 
other rib as in Figs, 99^ lOOj 
and 102, One stringer is 
divided to provide space 
for the engine weU^lhe size 
of \vhich must suit the en-* 
gine being used. 

The spruce deck beams 
ar& next. Lay out each one 
separately to avoid a "duck 
pond" as in Fig. J08, To get 
the proper crown of each beam see Fig. 
105. A light V-shaped frame is used to 
bear against nails driven in the spruce 
stock. By holding a pencil at the apex of 
the frame as the latter is moved around 
from one nail to the other^ the proper 
curve for that particular beam will be 
drawn. Repeat this for each beam, varying 
the distance between the nails, 05 well ^ 
the pitch of the frame^ Each individual 
pitch is found by measuring each beam 



COtTON 



— m 

/ \ BOLT HOLtS 



BtOOINfi COMPOUMD 
UMtllin LOG 



SHOULD 
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SHWI \JK |-W!HE0 
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Abetv-m, dltfir r o u g h ifi I 

on tbe iowr thfl n re- 

moved wifb o gouge. Tho»i 
ItiH pi«c«¥ ore <lBmptd logttH- 
er to true up this- IiqIb with o 
bir oi itiOwn below 



BQHE PAINTED 
WITH COPPER 

Bottom paimt 



The leg uteef oi a 
guide in boring fhm iheft 
b<i1o thfOvgh ths keel 
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LQCftTLD fliBS 



5HAFI 



PIAN Of fu&W TlM0£fiS 



W£li SIZE. 
:!^ND WJCAtiQN HUT 
:St CHAM6EB TO _ 
:&u:t m(H0R I 



ikOE STftl>+6ER^"*®l 
STRlH&tR 



FLMfl. TIMBERS / 

cch>-^er^hail£.s to m 



CLAMP. 



XLJXlhC" 

' MAHO^AWr 



S^'riAHO^iANY-^ 

SCREW-S ?l,UfiQEB 
OYLR 



&[?E^T 



COAI^SNG 

GTHm$l.h 



separately as shown in Fig. 110. 

Note in Fig. 104 how the heams on 
llie forward deck are braced with 
filler blocks, A breast hook is 
screwed between the foremost 
beam and the stem, and a single 
l)eam is screwed to the forward 
side of the transom, fitting filler 

b Jocks at each comer as in the 

diciiJar dotail 

For a good job, bevel the top edge of the clamp 
(the rail supporting the deck beams) to conform 
to the latter. Referring !□ Fig. 107, an extra 
beam having the propcj- crouTi and somewhat 
longer than the width of the boat, is fitted at 
each end with a small block. This is laid across 
the sheer as Ln Fig. 107. As the clamps are 
planed, the bevel is cheeked until it fitii against 
the underside of the block. Such a check is 
made at every tw ='0 or three ribs. A somew'hat 
similar method ia used to 
determine the angle for cut- 
ting ihe ends of the tjoams, 
only here the beam first is 
placed inverted across the 

£(;[|IBE>flR0K COArilNG 
BOAUD ■ 



Excepi lh& Iwa center 
bdcircft iift of the 

the flQ[>Tin'p tpin be 
nnptvd |0 Ihe trmberi. 



SEC I IQ M &r 
SfrtiUCt DECK 
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PLNilL 



Un^ev 4 rt deck beamv 
ore planed ta coin^ 
cide with o itruighj- 
edge plogad cicifa$i 
Ihe top 



\ Sp&UCE SOAHJJ 

'WtlO&fRAME 

hLTHQO OF LAYING OUT MCR BtAhSfEJ^AGStPATELt}) 



sheer planks and marked at each end 
! of the beam along the inside of the 
sheer planks. Then the beam is placed 
across the sheer right side mp, but re- 
versed end for end, A small block is 
held vertically in contact with the in- 
side of the sheer plank and in line 
with the mark previously made to 
mark the end of the beam for cutting. 
The beams are fastened with copper 
nails driven through the sheer planks^ 
- while a single bronze screw is used to 
attach, the clamp to each rib as in. Fig, 
109. The cockpit- coaming stringers are 
braced every 10 in. as in Figs. 103» 104 and 
111. A 3-in. mahogany facing is finally 
added to the stringer flush with the top* 

A final check of the deck beams is made 
as in Fig. 10fi^ and then the covering board 
is added. Fig. 104 shows how it is damped 
temporarily for marking. On the inside it 
3 s marked so that it overhangs the coam- 
ing facing in. Screws 1 in* long are used 
to fasten it, and are countersunk and 
plugged. Fig. Ill shows the arrangement of 

the deck planks 
which also are 
^ beveled and 

calked^ and the 
flooring. As 
shown in Pi g , 101 , 
the floor boards, 
with the excep- 
tion of the two 
center ones may 
be fastened in 
place with nails. 

(To ht c-ontirtued) 
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Glazed Shelter on Pier Has an Awning Top 




Protected from the wind by glassed-in 
walls, and from the sun by a detachable 
awning when it becomes too warm, this 
retreat is an ideal spot to lounge between 
fishing or sailing cruises. The structure 
can be erected on any substantial picr+ the 
principal I'equircment being to fasten the 
uprights securely to the pier stringers^ 
Unless you have the windows on hand, se- 



lect them from your dealer before laying 
out the structure so that there will be as 
little trimming as possible. In other words^ 
budd the shelter around the windows. The 
awning can be fastened by means of grom- 
mets, and It can be stored in lockers under 
the shelter seats when not in use. The 
lockers also accommodate oars^ sails and 
other sea-going paraphernalia, 



Wooden Latch to Match Antique Cabinets and Cupboards 



Weeding a knob latch for an antique cab- 
inet that he had repaired, one craftsman 
made one as shown. It consists of a wood 
knob glued to a short dowel, which passes 
through a hole in the cabinet- door stile 
and has a wooden catch screwed and glued 
to the end. When the door is closed and 
the knob turned, the catch is moved so that 
it projects behind the door frame. 

— Robert Stabler, Portsmouth, Ohio. 



dTo- renew the seal in small Jar lids, cut 
disks of the required size from empty 
cardboard milk containers. The^ will be 
just the right thickness, are well waxed and 
will serve the purpose much better than 
several layers of ordii^ary waxed paper. 
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Stretcher Leaves Both Hands Free 
While Upholstering Chair 




This stretcher is operated by the foot 
when putting webbing on the bottom of a 
chair so that both hands are free to drive 
tacks. The chair must be propped up to a 
good working angle. 



Flashlight Cap Used as a Swab 






applyin^f 
Es with a 
and you do 
fish your fin- 
to come in 
contact with the 
liquids jyst roll up 
a strip of doth and 
insert it into the bottom cap of an old 
flashlight as indicated. The cap ijs not suit- 
able for use in strong acidSj as they will 
soon eat off the copper spring. 



Fastening Chain to Pipe Posts 
To Protect Small Lawns 



When using 
chain and lengths 
of pipe to con- 
struct a simple 
fence around a 
small plot of 
groundp you can 
fasten the chain to 
the pipe stakes 
securely by the 




method shown. Each stake is diilled 
through near the upper end. Then one 
chain link ig inserted into the stake to ex- 
tend below the hole. A rivet or small bolt 
through the latter secures the chain. 



Most-Used Key Identified Easily 
When Isolated on Chain 

If you have one 
key on your chain 
that you use more 
than any of the 
other keys, ar- 
range it on the 
chain as shown in 
the drawing and 
you can pick it out 
easily in the dark. 

Just run both sides 
of the chain 
through the most-used key, dividing the 
other keys equally on both sides. 



Plants in Pool Are Segregated 
With Screened Barrel Hoop 

Plants in a gar- 
den pool can be 
kept from floating 
around over the 
entire surface by 
placing them on 
this ' ‘floating is- 
land/^ It is a bar- 
rel hoop With 
screen wire 
stretched tightly 
over it and tacked 
in place. 



Interchangeable Slide on Scale 
Marks Side Being Used 

To mark the side 
of hia triangular 
scale being used 
so that he would 
not have to turn it 
over every time he 
picked it up, one 
draftsman made 
this slide. The 
slide is inter- 
changeable to any two sides of the rule, 
and is held in place by a couple of friction 
catches as indicated in the drawing. 
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■5WALU 



SrORAOE 

SPAt^ 



PHOTO-FINISHII^G 

CABINET 



HI.MQED 
i^iROP LEAVES 



OPEHIMQ FOR TOP 
OP EMLAR&EP — 



■J C. " ^ 









3i|^n VIEW QF TOP CLOSED 
M I N 0£ & 



Your enlira darkroom wiih cill ftf iti 
equrpment can be folded up to lorun a 
compact e a bine I whicli takes littte 
ipcice in ibe corner of a room, and can 
be locked deMred. Casters permit 
movEng If easily to a po*illon near o 
sink. Two tSd'^i ofv hinged at ihc cen- 
ter and drop down to provide '"tnbJet/' 
while a corner sedion of the top iwin^i 
hack to givB clearance for arj enlarger 



DOOw 



CA5TER& 



noons fOR 

ACCESSORIES 



iwlETAL 

flQX 



CHAIN 



SIJPPORTS 



DROP 

LEAF 



^i'PLVlVOOD 



HmtsE 

SUJ^^DRT 



^ PLVrt/OOC 




Note how the door of the cobiriet below 
servei as o support for one drop leaf tiind 
how a lingFe la-g ks hinged to Ihe -other 
lea^, in addition to the use of chains 
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Getting Good photos atcttfui 




lighting used in this way oElen pro- 
ducf! remarkable effect s. 

Sunlight is not always neces^ry 
to obtain, goad photos around waiei'. 
Photo 2 was taken on a day 
iho sky was ov^ercasi to completely 
eliminate shadows. This is iho time 
to take pictures bt which reflections 
play an important part. At such 



By Thomas P, Lake 

photogi-apher who gets 
good photos around w^ater 
must know how to handle re- 
flections and contrasts. While 
water Ls usually coRsidered to 
have characteristic reflections, 
lliore arc conditions under 
which water is black and ap- 
pa ren lly \v i t h n u t re t3 ec do riK, 
This is the time when it miiy 



become an effective background as in pho- 
to 1. Close behind the canoe is a dark 
forest which cuts off bright reflections. 
The sun is low and to the right, providing 
strong sidelighting for the occupants of the 
canoe. Dark backgrounds and strong side- 



times lighting is sofl and the reflection be- 
comes correspondingly important. The re- 
flection of sky in the water brings out tlie 
shadow of the bridge and thus tends to 
emphasize the latter. If this picture had 

been taken on a sunny day, an exposure 
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even though there is usually a luck of de- 
tail in the shadowed portions. In this pic- 
ture the redection of the sun from the 
brook is dominant, whale the sunlight On 
Ihe slopes beyond serves to increase inter- 
est. The snow gives needed contrast 



Water 



shoa t enough to show tlie 
water when sunlit would 
tend to undere^Epose the 
other p^^rts. Photograph- 
ing distant objects, such 
as islands, is often difTi- 
cisH,yet it isaccompHshed 
as in photo 3 by tiie clever 
Use of light reflected from 
water without the use of 
Alters. The light is three^ 
quarter backlighting: that 
is, the suji Ls shining to- 
ward the camera so that 
a lens hood must fae used. 

This puts the near side of 
the is kinds in shadow* The water be- 
coni.es a light background upon which 
the islands stand out in bold relief. 
■Without backlighting the water w^ould 
have reflected less light, and the is- 
lands would have received more light, 
thug reducing the contrast botw^ecn 
them* Note the use of a tree to “'frame 
the picture" and provide an interest- 
ing foreground, without which the 
effect of distance would have been re- 
duced considerably* Contrasts of Evm- 
lit portions in dense woods as in photo 
4 can be turned to good advantage, 
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Thr^g-qu^rtiC'r 'vicwj q-f cr hoslp from ■Bithop' 
bsw 4r Ittarrir usually pr$du<a I ha rri-DSt 
intrifrrei-linq phpl&ii cf fhi$ pdrlliy' bfi-- 

caLkxa thv curved linei uf lh» b&ut 
bruughi out to advantage 



Thei'e are couiiile.ss activititis 
at'^iund water that will make good 
pictures. In photo 5 the lighting 
was somewhat flat so the photog- 
rapher framed the scene with ob- 
jqct:S partly in shadow, A scene 
around water, which presents one 
picture ill the daytime can often 
be made to pr£>diice an entirely 
difTerem piciurc at night. Photos 
G and 7 show the Wa,‘3hlngton 
Monument takej:i from the step^ 
of the Lincoln Memorial in day- 

I I gill and at night. If the reflected 
imagps in cither one oE these pic- 
tures had been eliminated^ the cf- 
rectiveiiess would have been lost. 

III photo B a slow, ealm river has 
been pictured in bright aunlight. 

In such pictures^ shadow dcLail is difiicult 
to obtain. The shadows occupy a small 
portion, and they ate loealodi as to increase 
the elTect of depth in the picture. Sunlit 
leaves and areas form the greater pa^tion^ 
and the exposure should not be less than 
te. second in oi-dor to stop the ripples that 
give life and texture to the winter. An- 
other method of phutograplung water is 
sliowii in photo 9— in this case Old Faithful 
geyser. Wafer and sleain tend to photo- 
graph very Ilglit, and vvouid be lost against 
the sky if the blue light W'erc not reduced 
or trliniinatcd by using an orsnge or red 
(liter, in this case the photographer used fi 
light red filter, and waited Until a breeze 
had blown aside the gteiini and revcEded 
the ceniral column of w^ater. 

The Mississippi i iver towboat, photo 10, 
makes a valuable record picture. In taking 
such subjects^ how^eveij it is well to avoid 
Using heavy filters which lend to cut down 
atmosphere because the interest is in the 
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object^ not in the distant scene. A 
yellow filter is all that should be used to 
avoid such division in interest as would 
occur if llie distant shore stood out in full 
detail, Pleasuj'e boats arc interosUng sub- 
iocts. Til ere arc goo d and bad ways of 
^ihotographtng them. Photo 11 i Host rates 
the angle of view that usually brings out 
the best ill any sailboat. A three-quarter 
stern or bow view is Usually Iicst as it cm- 
phasiifes the length of a boat. Photo 14 
was taken from the windward side, bul the 
subject of the picture w^is a very long and 
low -sided racing sloop, so long a] id so low 
that the resulting heightening of her top- 
sides was not harmful to lier appeaiancc. 
Eolli pictures show the set of the sails, 
especially the twist, which makes such 
pictures extremely attractive. As a gen- 
eral rule, avoid straight side shots. Inter- 
esting photos of steamers at docks are also 
taken in this way, as in photo 13, 

Spray spanked into the air by the tail of 
a fighting llsh is a famihar sight, 
buE it is rarely photogi’aphed as 
well as it wag in photo 12. The 



dark background and strong three-quarter 
I backlighting have brightly illuminated the 
.,±1 spray, and a ciUxduJly calculated eJsposurc 
has allowed each flying di‘op to trace its 
E>ath for a fraction of a second. Note that 
although the figure is backlighted, the un- 
derside of the hat is highlighted by reflec- 
tion from the surface of the water beyond. 



Cellophane Coating Gives Photographs Permanefit High Gloss Finish 



Photographs can be given a permanent 
high gloss finish by gluing dear Cello- 
phane to them. Dip a sheet of Cellophane 
in water and squeegee it to a ferrotype tin. 
Alsoj soak the print in water for a few 



minutes, blot it» and apply an even coat of 
I'csin-type glue- The print ig squeegeed to 
the Cellophane on the tin and is placed 
under a weight for 12 hrs., after which both 
print and Cellophane are trimmed. 
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Black Spots Removed From Film 
With Tincture of Iodine 




Blai^k spot$ on negativejj can be removed 
fay soraping th&Tn off with a sbai-p knifes 
but mcist ainateurs will find this method 
ea^ierr touch the spot with a tiny bit of 
tincture of iodine. This will convert the 
silver of the spot to silver iodide which can 
be washed off with plain hypo. Bo sure to 
use plain hypo, not add fixing solution. 



After the spot has been removed, the re- 
sultant light portion can be retouched in 
the usual manner, — Bob Hurst, Chicago, 



Safety Strap on Reflex Camera 

Buttoned to your 
vest or coat, this 
safety strap will 
keep your reflex 
camera from 
swinging out from 
your body and 
possibly being 
damaged by hit- 
ting something. 

The head of an old 
key l3 soldered in 
the screwdriver 
slot of the bolt which fits in the tripod 
socket, and the leather tab from an old 
pair of suspenders is connected to this by 
means of a key ring. 




How to Build a Farm Tractor in Your Spate Time 




Having plenty of power to pull a two- 
bottom plow and other implements, this 
farm tractor, built from old car parts, 
includes a Ford model -A motor and 
twin transTnissions giving six speeds 
forward. Wrenches, hacksaw and drill 
are about the only took needed— weld- 
ing can he done at your local machine 
shop. Set of three 17 by 22-in. plans^ 
Nos. 1024 to 1026 incl., containing con- 
struction details and material list will 
be sent postpaid upon receipt of 75c. 



OTHER BUILD-IT-YOUBSELF PLANS 



SIR I AMU NE FAMILY tRAlLER — 927 to 943 : 
dgdefi pll itig can vc-nlcn£A-t of hiD-m# with 
ingi accarnmodatipni tcir tcilJi'. TF’cTl'er ki- 15 fl'- 
long and w£;ighi$ b 4 IOO lbs. Sl;< 

prints 51.50. 

UTIUTY TRAILER^— and 9&7; Built of old oiilo 
pprtf and lumber, Adnptdililona af bod^ to- lUkt 

variHSua. pupptn^i. prirtti 50c. 

ELECTRIC SPOT WELDER-B?! and 8 ^ 2 : Wofki 
nO-volt 40 -ry^le allornating cin“rfrrtt. For small 
work up to in, in thltkntfii. Two prEn.fi 50 r. 

ELECTRIC ARC TORCH~ 10 «; Carbon Eleclrod« 
^ in. dio. produce arc wlderlng, bra ling, light 
welding, foir 110--^^. 60-cycle a.<, 35c. 



LAWM CHAIR— 519:: PlaiorOdWAd Southern tfyle. 
Ail par Fa alock- Eafily made wilh hand 

tanli. 35c, 

TRELLIS SUOGE5TSONS-639; Shows ronsifucTiofi 
of ilx dlff-Sfe-nl lypBf that will help to beautify 
your home. One include I comer seat 23-c. 

ASTI ST EC DOG Show^ four altrac- 

tive deiigni. Also tells how to determine right 
aize hous-E fqr an'f dog. 25c, 

LAWN CHAIR ON WHEELS-97B^ Light m weight 
arid aaay to who-el to any location. 35c. 

DUTCH WINDMILL FOR 0ARPEN-B9D: E»tCelleal 
place to SEorA gardEn tools. 10 fl. high, 54 In. in 
dmirietEr at base. 35e. 



Order plant by number and EJtle- Bend lOr far 12S-page catalogue of 
papular )machanii[tal bouka and- hamdlicraft plans 

Address Plan Service^ Popular [VIechanics IVLi^aztite^ 200 E. Ontario St., Chicago^ Ilh 
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Battery-Operated 

Code Practice 
Oscillator 



V\ ,riTH the Incrcfli^cd need for 
r^fliq corn niiin illations men 
in ihLs country's national defense 
program^ many lequests are re- 
ceived for information on simple 
devices for pracUcing the radio 
code. Perhaps the simplest pos- 
sible method would be to connect a key in 
series with a dry cell and a small bu7-zer. ! 
AUhougf] this ^vould answer the puipoLSCy 
the resulting sig"nal is unstable and ragged 
as compared with the smooth high-pitched 
note of a vacuum-tube ascillator. 

The code- practice oscillator illustrated 
requires only a handful of parts, it may be 
assembled quickly and can be operated in 
any location as it is powered by two inex- 
pensive batleries. Although heEidphones 
may be substituted if desired, the in expen- . 
sive permanent-magnet speaker will pro- 
vide ample volume for group code practice. 

All parts are dearly indicated in the 
simplified wiring diagram Fig. 1, Photos A 
and B show the completed instrument. The 



400- ohm resistor acts as a grid 
leak; energy from the output of 
the amplifier is fed hack into the 
input causing it to oscillate at u 
pleasant tone of about 400 cycles. 
The input transformer is a 3:1 au- 
dio type, and an octal ba_se bread- 
board type socket is used to mount 
the IQSGT tube, A speaker- 
matching tran^iformcr of the 

tContinued to 1 30> 
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4-PURPOSE 



By Stanley Johnson 



OUTPUT TH^WS. 



trCgtiC* 



t^IMPLE iti design and ea'iy to build, tbit; 

one- tube ''4-in-l"' audio ainpUfier has 
almost as many uses as parts. To begin 
with* it is a self-powered ampliTier which 
lost the volume of any good cry.stal 
ei un^-tube receiver to loudspeaker 
output on local stations. It will also giv^ 
strong headphone volume from the one- 
tube set on distant stations. 

Second, when a single -button car- 
bon microphone is connected to the 
''niiko'' input posb it becomes a service- 
able low power public address unit and no 
microphone haitery is requii ed. The speak- 
er unit may be connected to long cabled 
leads between counter room 
and kitchen in small cafes 
and sandwich shops^ oi% be- 
tween the haaement and 
other rooms m the home. 

Tilird, when connected to 
a record player with a 
Ud pick up ^ the pLckuj 
being coiuieded to 
no input posts* 
reproduce phonograph rec- 
ords with satisfactory vol- 
ume for the average room. 

Fourth, this versatile unit 
will opc^rate as a B-elimina- 
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MiOiO- 

THAWS 



OLiTTSlFp 



iurrPVT iRAwi-v ' jq; 
f£iE 'im) ^ r 



^ p.rL 
DYMAMK- 
SttAKER 



MO.DOO-OHH 
m.tON^RQl 
EijWnH $«ITLH 



LON* 
( 5 lt TtTt} 






^ 5 ^Vi|•|TCH^ 



COnrtSrJ 



[I7N7GT 



&H TOP OF 1 



I P ^ . I 



,f^qLLM+L? 
HF[.\£^3M V. 



-^BLUE LE<^T>S 4 l&Mf&.C| 

-^ l(^ V.} 



tELLCW(WE-aT 

LEASES 



AMPLIFIER UNIT 

ex^e^dmeme^ 



tE»r to furnish iipprf>?<ijnately SO %'nlls tn r-ppl^ce B-bat- 
terics on a small receiver. Wiien the amplifier .serves 
515 a B-oliminator tin flii'oct gi'ound must be used on 
your receiver. Ground the receiver through a .1 mfd. 
fiflfl-vsdt paper- type condonseiv Tho unit operates di- 
recily ofl the 110 - volt power line and employs a type 
117 N 7 -GT combination 
I'ectiher and beam -power 
amplifier tube. The ampli- 
fier portion of the lube is 
j'ated at 1.2 waits output. 

To simplify const]■uctlon^ 
the amplifier unit is built 
Up on a hard pressed wood 
baseboard a.s detailed in 
Fig, 1, The speaker Is 
mounted on a pi cssed wtJod 
baffle which is supported 
hy means of w^ocjd blocks as 
shown or may he hou,sed in an open- hack box if desired. 
The Himplified wiring diagram appears in Fig, 2 and the 
schematic circuit diagram m Fig. 3, Toggle switch No, I 
is necessai^y to switch the input ii’ansfonncr (Ti) out of 
[Cfirninuijcl page 182f 
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Seven Crystal Sets 

For Beginners 



Sa f UKM 



Ho.+ 



|^''OR. ihc begmner in radio the crystal 
^ receiver h&s a special appeal. The 
many possible circyit variations 
and low cost are some of the rea- 
sons for the conlmued popularity of 
this si mplefprmbf receiving circuit. 
No one cvcF complained about the 
tone quality of a crystal re- 
ceiver when used with a 
good pair of ohm head- 
phoneSr Although distant 
reception is possible under 
certain favorable and un- 
usual conditions, crystal receivers of any 
description are limited to a practical range 
of about 10 miles for moderately powered 
broadcasting stations. A good crystal de- 
tector is highly important and these vary 
widely in efficiency* 

Figures 1 and 1-A show a popular circuit 
that offers some degi'ee of selectivity, 
which most crystal sets lack. It may be 
housed in a wooden cabinet 10^4 in. longj 
7^4 in. deep and 7^2 in. high as shown in 
sketch* if desired; or, the builder can as- 
semble the parts on a piece of / 2 -in, board 
][) in. long ami T*-; in, wide and use a piece 
of hard pressed wood for the front panel. 
The coil is wound on a cardboard tube i in. 
in diameter and 5 in. lung, with No. J8 
double -coilon-cuveied magnet wire, or 
any size of small insulated copper wire 
available, that wnll permit winding a close- 
wound single layer. The .0005 mfd. Vciri- 
ablc condenser used w^as taken from an old 
iConfclfiucd So page l&O) 
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SUiTjON 

CUF^S 



TfLESCflfilNlj 

^ ROD 
AlyTf^r^A A 



(dROLA^^a 

"5-: X 



S^tlffET &(MTEm iPitW 



Vf\].n Vii^L JZSiS 

ALStWEiL^ —*• — 

q 54^. “h-sJ 



itA (}je\jdi*^ 

} i^- 



^ — 



fiNu 

TPA-M^-h 



RADIO 

HINTS 



(A) Compact lowWst bottoi“r -opera I- 
sd ^jiCifiQl g^n_e^lgrf for re-a^llinfii 
puih-buftpni ift heme or auto lAt), 
,requ[r^$ np ^jrr^rrol aot«fino or dirert 
connectfqn to tKp rp^tivof. 5#lf-con- 
tamedn it coiffl-r* ih^ standord brood- 
cait b«iod and prodocQS a tt^ody 
modutated or xiraight signal 



- ^ (B) Kfly moonted on a ptoce of 

'^V^'’^rd pressed woed^ and sup- 
^g^rled by 4 small sycrfon eups^ 
ihondy for perFoblt yifr end 
«in«r^frney wtjfk 



fC) Wei fr^pttrolyllc ppnd-pnteF in 
4, fl ortd lift mfd. 400'volt raiin-gT" 
as compared wjth 350 ond 500 
yolr rating? hereloForo aupplied 



{F) Compocl' irarixmitfing condenser 
mourits either on pflnAJ or on re- 
movahle sland-off Fnaulators. {G) 
tnaxpenskvo spare pawe-r ifmi igp- 
plies any small r#e«jve-r- Cooti^n — 
use a .1 mfd. fiOO y, son denier In 
series with grssJnd on TBceiver 



(E) Improved 
lo redyce 
frequencies, 
al radio 
Fotteri. 
on panel 
rrvnke 
After cro 



cFaimed 
stafk on all 
o>n met- 



op leMvrs and 
before pointing. 

enamel 

eratlng 

. iKHun 

removing . ^ pis^n -sn 

t outline 1 ^ 

letters i«^vw 
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A switch from control tower to 

beam eliminiite^ need for changing tuning 
dial. Batteries plug into coritactti inside 
iho drawer; coinplete set with batteries 
wfighs only 6 pounds. 



Navigate by Radio Beacon 

Built to meet the needs of yachtsmen, 
this: G-lube set tells your exact 

locEJtdon by use of the radio i^ompaja?, and 



Designed to work where ordinary min- 
Lature portable sets will not^ this liny re- , 
ceiver employs an extension loop antenna 
that IS easUy fastened to a window* and % 
plugged into the set for use in trains or * 
cars as illustratedr A buiU-in loop antenna 
is employed for receiving under norma^ 
conditions. Three-way in operation it may^ 
be used either on a.c. or d.c. electric cur- ' 
rent when available, or from its ovm self- 
contained batteries in any location. ^ 



Battery Radio for Light Planes 

It’s like loading a flashlight to change ^ 
batteries in this compact set ’which tunes ^ 
the complete aircraft band covering 
weatheCp beam and control-tower signals. 



when bad weather hits you ^can sail into 
port by radio beacons. Portable and uni- 
vei-sally powdered, it can be taken ashore 
for Use in the car or home. It Ls equipped 
for reception on long -wave weather band 
and standard broadcast. 



Clueprint^ covering »imp|ifiea rddio ■construcfion ht' 
I ids I iii tbit^ and pa»t itre avdilablo for 2-Sc 

each. Many papular levied cifCuilt la chcHJS^ from. 

Original delated parli VtiH with name'» of supply 
ioarcesr be obtained from: Popular Meehan pcb 

Radin Departme-nt upon ri^-ceip'l pf poftagc!.. 
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NEXT MONTH — How to Build a Home Eecordcr and Player Unit That Works 
With Your Receiver. Records speech and music from a microphone, ov programs 
^*ofT the air” with any radio; play.'? recordings hack immediately. Has built-in pre- 
amplifier for crystal microphone; neon bulbs show correct volume setting. 
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THE TRICKS OF USING 

COLO CHISELS 



By C A. Crowley 



DaUBLE-IfAtLT CHI5LL 

IHP 



.single cape chisels, rou 3 i.d-nose and 

diamond-point chisels illusts^ated in Fig. 2 
are the five rnain types. Wliile there are 
variations of each nf these designed for 
special purposes ^ these five styles usually 
are sufficient for most jobs. 

Whether it is divided between one or 
two facets, the cutting angle should he kept 
about QS"* or 70" for average work, as 
shown in Fig, 2, The edge of the flat chisel 
should not be more than in^ wide be- 



^ CUTTING bar stock, shear- 
^ ing heavy melal, roughing 
dowTi large pieces of metal, 
cutting oil grooves and key- 
ways^ and many other opera- 
tions can be done quickly and 
accurately with cold chisels, 
if a few simple rules are ob- 
sen.fed in using them. Cold 
chisels are bars of steel tem- 
pered and sharpened at one 
end^ and of such size that they 
can be driven with a hammer 
for removing or cutting metal 
The flat chisel, double and 



R0UJJ0-N05& 
CHI5LL 



Te rflmflve a larg* fvetipn of 
alp f^rir chip a number sf 
wilh □ cape chiielp fhen romPvi 
imAtdl be^lween grooves with a 
flal chiiel 



Hoi^vy fheel motal ft 
the?ri]4 by clomping H in 
o vise to lino to bo ci^t it 
flcilh wilh ftio jawtj and 
uiing a flcil chJltl hefd at 
On nnglo fO Ihe work 



flat CMI5£L 



PAitt 



trAMfliND- 
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cause on iron and steel this will take all 
tho driving power that can he applied with 
the usual shop hammer. When a heavy 
chip is to be removed, such as in cutting a 
key way, a cape chisel is used. Hound-nose 
chisels can be used for cutting oU gi oovea^ 
filleting corners, etc. The diamond-point 
chisel is useful in trimming out sharp cor- 
ners. To chip, or remove surplus metal 
from a broad, flat piece, chip grooves in the 
work with a cape chisel and remove the 
material between the grooves with a flat 
chLsch as shown in Fig; 1, The grooves 
should he spaced sligluly closer together 
than the width of the flat chisel. The work 
is placed in the vise at about elbow height, 
and in such a manner that the blows are 
struck at right angles to the jaws to pre- 
vent the work from slipping. The chi^l is 
held firmly enough to guide it, but still 
loosely enough to prevent the shock of the 
hammer blow from imparting a sting to the 
hand through the chisel. As illustrated in 
Fig, 3, chisels should be held so that the 
lower facet or surface lies flat on the work^ 
Too steep an angle will tear and gouge the 
metal. It helps to keep the eyes focused on 
the cut rather than the head of the chisel. 
When working with metals other than cast 
iroiij chisels should be lubricated every 
few blows. Any good grade of cutting oil 
will be found satisfactory. 

Heavy sheet metal can be trimmed or 
sheared to shape quickly as shown in Fig. 
4. The line along which the cut is to be 
made is placed flush with the jaws of tho 



vise. A flat chisel is used, the edge 
being held at an angle to the work 
to produce a shear in g action. Holes 
in sheet metal can also be cut with 
cold chisels. The metal stock is 
placed on a flat surface and a nar- 
row chisel is applied so that the 
cut conforms closely to the guide 
line. When trimming off large 
projections, such as holt or rivet 
heads, a cape chisel is used. Al- 
ways make the first cut down from 
the center, and then chip off the 
rest This method will remove 
them easily and avoid damaging 
the surface of the work^ 

In cutting oil grooves or key- 
ways, chip both ways toward the 
center of the desired keyway or 
groove to prevent the ends from 
breaking out- Swaging, as illus- 
trated in Figs. 5 and 6, is best 
done with a flat or cape chisel. This pro- 
cedure is useful for fastening together 
small assembled parts where the pieces 
fit closely and need only a little up- 
setting of the metal to keep them from 
slipping apart. With a little care, hand 
knurling on small cylindrical pieces can be 
done* Place the work in a V-hlock and use 
a sharp flat chisel, making grooves around 
the vrork parallel to its length. If it is not 
too deep, a drill hole that has wandered 
off center can often be chipped back to 
center with a round nose chiscL 
In order to do good work, chisels must 
be kept sharp. Some of the newer chisels 
on the market are made of alloys which 
are tough enough to stand hard use but 
still are soft enough to be filed sharp. Bet- 
ter results ai'q obtained, however, by 
grinding chisels to sharpen them, 



Portable File for Shipping Tags 

To keep pre- 
pared tags sepa- 
rated and ready 
for use, one clerk 
uscii a board to 
hold the iTL a s 
shown. Several 
stout rubbei- bands 
are snapped 
around the board 
to hold the various 
tags in their des- 
ignated places. 
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Gas Torch Works Without Compressed Air 




Ufiing ordinary illuminai- 
Ing this toreh^ which 
anyone can make, is ideal 
for silver-soldering, light 
brazing and buil fling up of ^ 

small brass parts. It con- 
sists mainly of a gas cock 
taken from an old stove, 
which is Htted with a ban- 
die and a Hanio tube as in- 
dicated. The shape of the tube is impor- 
tant, It should be flared at the rear end 
and the front end should be rounded over 
slightly to concentrate the flame. In use^ 



the flame-adjiistment nipple shown in the 
detail;, should be set at the point where 
the flame produces the loudest noise. 

— Walter E. Kenzel, Bronx, N, Y- 







Cleaning Roller on Tape Machine 

Hollers on gummed-tape machines some- 
times become coated with a silicate-of- 
soda solution which is used as an adhesive 
on the tape. This then forms a glass- 
smooth surface on the roller and prevents 
the tape from taking up water, Ey dis- 
solving the soda on the roller and rough- 
ening it slightly with a wire buffing wheels 
an improvement will be noticed and tape 
that seemed useless will be satisfactory. 



Harness Sets Hung in Barn on Novel Hook Assemblies 



Polished cow horns were used by one 
farmer as novel hooks on which to hang 
harness in his bam. Holes cut in a 2 by 
6-in, plank take the butt ends of the horns, 
which are secured in place by long bolts 
run through both the horns and the plank. 
Another farmer found that old auto con- 
necting rods were ideal for the same pur- 
pose. After removing 
rods were bolted tq a 
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Holding Printing-Press Grippers 
Out of tfac Way for Wash-Up 




If you have ever bi'uised or scuffed your 
knuckles ag^iT^st the of a printing 

press when washing the roIleriSj you will 
appreciate this damp. Made from heavy 
galvanised sheet iron^ it is used by first 
pulling the grippers down against the 
tympan she^t and then slipping the damp 
over one of the grippers and under the 
sheet as indicated- This holds the gripper 
enlirely out of the way. 



Drill Case From Tobacco Can 





When w^orking 
on a job whei'e it 
is necessary to 
carry several 
drillSj this case 
or holder, which 
fits nicely in your 
pockets, will en- 
able you to select 
the desired drill 
at a glance. The 
case consists of a 
block of w'ood 
shaped to fit in- 
empty 



.led 

...^cK and 

the driU sizes are printed next to them. A 
slot in the aide of the can takes a screw 
which is driven into the block and projects 



to raise the block to the top of the can so 
a drill can be withdrawn easily. 

— Wm. B, Ramsey, Atlanta, Ga, 



Paint in Partly Filled Container 
Protected With Gas 

In one shop where large containers of 
paint were only partly used on a job and 
then w^ere set aside for a few days, skin 
was kept from 
forming on it by 
filling the contain- 
er with regular il- 
luminating gas. 

The gas displaced 
the air inside the 
can which caused 
the skin to form. 

To get the gas in 
the container^ 
cocks were in- 
stalled in the lid as 
showm In use, 
both cocks are opened after pressing the 
lid tightly in place. This lets the gas enter 
the container and replace the air, after 
which both cocks are closed. 

— Limis M. Webbj Syracuse, N. Y, 



Pin Holds the Pump Rod in Place 
While Dismantling Well Pipe 

Having several pumps which had to be 
removed from wells at various times to 

repair the cylin- 
ders^ we were able 
to save consider- 
able time by using 
pins to hold the 
pump rods in 
place while dis- 
connecting them* 
Holes were driUed 
through the rod 
just below the 
couplings at all of the joints. Then as the 
well pipe was raised and disconnected^ a 
pin was slipped through the hole in the 
pump rod to keep it from dropping down 
into tl>e pipe while unscrewing the rod 
coupling and raising the w^ell pipe to the 
next joint.— Ernest Hahl, Shandon^ Calif. 



dLarge staples driven in Ihc edge of a 
drawing board will hold pens and biTj^hos 
in an upright position when not in use. 





144 



POPULAR MECHANICS 




Circular Saw Serves As Grinder and Sander 




machined table and a miter gauge ior 
sanding the edges of work at an angle or 
so they are square. 



When you have a limited number of 
power tools in your shop, your circular 
saw can be used for some grinding and 
sanding jobs. For example » if you need 
a shallow rabbet ground accurately on 
a piece of flat steeb Just substitute a 
grinding wheel for the saw blade, low* 
er the arbor or raise the table the de- 
sired height and gruid the rabbet. If 
you have no disk sander, you can use 
the saw as one,. Just cut a irictal disk 
to the required and drill the cen- 
ter to fit over the saw arbor. Then cement 
fine sandpaper on one side and coarse on 
the other. This gives you a sander with a 



Wood Carvers* Clamp Allows Work to Be Turned At Will 



On certain woodworking jobs where the 
position of the work must be changed fre- 
quently, such as in carving^ this damp will 
be a timesaver. It consists of an iron rod 
threaded ite entii'o length and fitted with a 
T-handle at One end. The other end is 
'drilled to take a headless wood ^rew. A 
^Vihgnut” made from a piece of flat Iron 
screws onto the threaded rod. In use, a 
piece of waste stock is drilled at the outer 
end to take the ro<b after which it is 
clamped to a bench or table. Then the 
work to be caiwed is laid over this drilled 
hole and the wood screw is inserted 
through the hole and turned into the work. 
Next the nut is run up against the waste 
stocks after which the tightening is com- 
pleted by turning the handle. 

— S, J- Gancher* Richmond Hill, N, Y, 



ein many cascs^ a file can be cleaned 
quickly with adhesive tape^ The tape is 
merely pressed firmly on the file tacky side 
down, and then stripped off^ repeating the 
operation with clean tape if necessary* 
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Bamboo Pivoted to Bench Top 
Stores Jigsaw Blades 




Cut from the butt end of a bamboo fish- 
ing pole, this curved drawer for jigsaw 
blades can be pivoted under the edge of 
your workbench. To remove a blade, just 
swing the drawer out. 



Quick-Actiiig Tool Grips Work 
While Tempering With Torch 

This simple tool 
will be found a 
timesaver far 
holding small 
parts while tem- 
pering them with 
a torch or in a 
small forge. It is 
made from flat 
steel, and the jaws 
are operated by 
pressure of the 
thumb to pick up or release a piece of 
work.— Chas* H, Willey, Penacookj N. H. 



Chucks of Drills and Braces 
Shielded to Keep Out Dirt 

Dirt cannot en- 
ter the chuck q£ a 
drill or brace car- 
ried in a tool box 
if a simple shield 
like the one shown 
is used to protect 
it. The shield is 





nothing more than a cork of suitable size 
hollowed out as shown so it will slip over 
the chuck jaws. A nail run through the 
cork is gripped by the chuck jaws to hold 
the shield in placcp 






Typist^a Copy Holder From Book 



To hold manu- 
scripts while typ- 
assemble this 
from a 
notebook and a 
spring clip. Just 
stand the notebook 
up and attach the 
manuscript to it 
with a dip. 



M^U5CWPT 



Wood Case for Your Reamers 

The cutting edges of reamers will be 
protected in this holder and they can be 

removed easily. It 
consists- of a wood 
block sawed off at 
an angle near one 
edge as indieeted. 
Holes are then 
drilled in the 
block to take the 
reamers, which 
project slightly. A 
lid of thin wood is 
hinged to the 
block. If desired, 
the portion of the block that was sawed off 
can be used as a lid if holes are drilled in 
it to take the projecting ends of the ream- 
ers. — Truman Greenwaltj Litchfield, 111, 



Position of Survey Pegs Marked 
By Tin Cans 

Difficulty in lo- 
e a ting survey 
marking pegs on 
vacant lots caused 
one real estate 
dealer to drop in- 
verted tin cans 
over them* The 
cans kept down 
the growth of 
weeds or grass and 
made the pegs 
easy to find 
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ASA novel window display by itselc: 
^ or as fi means to actuate other dis- 



play devices, a solenoid penduUmi, Fij^. 
Ip is something anyone can build. ThLs 
one operates on 1 10- volt current, cither 
a.d. or d.c. It is really a swinging motov 
which gives rise to considerable guesS“ 
ing on the part of spectators as to what 
snakes it work. By using vai ious sizes 
of lamps to control ihe current passed 
through the solenoidp the power of the 
impuUes can be governed- For fast 
strokes a short pendulum is used but 
for slow and easy motion a long pendu- 
lum is best- Three types of window dis- 
play movements are sho’u.'n at the top of 
this page. In most cases where the sole- 
noid itself Ls not the display, it and the 
cnniiecting parts to the display can be 
concealed. 

A word as to how the thing works: a 
coil of wile through which an electric 
current passes has a magnetic lield 
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fhe iiDlenaid curF, which weighs iKfr pen- 
dulum, efidr^ized fur a brief memeri'l 
Qi ii cipprciachev thv curved ir^en p#di 
Tha strengiK flf the impuUe it eenlrollAd 
by varying rhe ikie cf ihe lamp, which 
flafhti- af l1ie lemE tim« ihat this selsnoid 
ii energised 
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around it, which tends to pull an iron core 
into the coil^ or in case the core is fixed^ as 
is the case with this pendulum solenoid, 
the coil of wire will swing over the iron 
core. With the solenoid pendulum, an 
electric impulse is sent through the coil 
just as it approaches the curved iron rod 
which serves as the core^ providing the 
necessary “push'* to overcome the slight 
loss of momentum %vhen the pendulum 
swings in the opposite direction. To apply 
the electric impulse just at the right time, 
a contact on the pendulum brushes againsrt 
a contact on a spring arm located in its 
path. See Figia. 2 and 4. Obviously no im- 
pulse must be sent through the coil on its 
return stroke. This is accomplished by 
providing a noneonductive contact on one 
side of the spi-ing arm. The lamp flashes 
while current is passing through the coil. 

After building the framework rigidly * 
the coil, which also serves to weight the 



pendulum, is wound on a spool made by 
soldering two brass disks on a 44 -in. bmss 
tube. See Fig. 5. Use a full lb. of No, 24 
magnet wiie, which will produce about 
eleven layers. Before winding, insulate 
the tube with tape and after each layer has 
been wound wrap a piece of wax paper 
over it before continuing. The flanges of 
the spool are fastened to a brass dr Bake- 
lite crosApiece, which in turn is attached 
to the end of the pendulum. The shaft on 
which the pendulum swings must be an 
accurate fit so that there w^ill he very little 
side play of the pendulum, and so the coil 
will line up perfectly with the ciii'\?ed Iron 
rod. The curvature of the rod the same 
as the arc described by the coil at its cen- 
ter. Careful adjustments must be made to 
prevent tlie coil fix>m rubbing on Llic rod, 
which is clamped between two blocks by 
means df sci-cw^ ond wingnuts. A piece of 
heavy sponge rubber absorbs impact 



148 



POPULAR MECHANICS 





ar^d prevents breakage of parts if tbe pen-- 
dulum swings too far. The contacts should 
be silver although copper will work. The 
spring arm, which holds one contact, Is 
held by n coil spring which permits nec- 
essary flexibility. The position of Ihe con- 
tacts for correct timing must be accurate 
to get an impulse of maximum strength. 
To make the adjustment, slip the arm be- 
tween the coils of the spring. Then, after 
wiring according to Fig. 3, the current is 
turned on and the arm is moved back and 
forth on the spring until the critical point 
is found, after which the amn is securely 
tied to the spring in this position. You will 
note from one of the details how the silver 
contact is located on one side of the arm 
and the nonconductivc contact on the oth- 
er, The power take-off is from the lip of 
the pendulutn and the pull is quite strong 
owing to the leverage of the pendulum. 



Adjustable Hanger for Inspecting 
Garments in Cleaning Shop 




To hold dresses and other light garments 
suspended at various heights over his 
bench for repairs and inspection, one dry 
cleaner uses a window- shade roller and a 
length of cord. The roller is attached to a 
wall. The cord passes through a screw eye 
in the ceiling and is then wrapped around 
the roller, the other end being tied to a 
ring in which the hanger is liookcd. 




Mechanic Make^ Sidewalk Sign 
From Old Lawn Mowers 



One mechaniL' who sharpened lawn 
mow'et's made a sidewalk sign appropriate 
for his business from parts of old mowers. 
Two handles provided the supports^ and 
an old cutting reel or hbde served as a 
cross member at the top. The lower ends 
of the handles were bent at right angles 
and were screwed to bases. Rectangular 
pieces of sheet metal nailed between the 
handles carried the advertising message. 

— Irving Salzer, Baldwin, L. I. 



Depth Gauge on Disk Harrow 
To Prevent Cutting Roots 

In order to set his disk harrow so that it 
would tum the soil sufllcjcntly to do a 
good job of tilling, yet not penetrate the 
ground far enough to injure tree and vine 
roots., one farmer fitted it with depth 
gauges. These consisted of strips of old 
automobile tire wound around the harroTv 
axles as shown in the photograph. The tire 
strips were held in place by clamps made 
from barrel hoops. 

“Joe Martin, Paw Paw, Mich. 




JULY, 1941 



149 










three rows of holes in it^ each row consiat’* 
ing of three holes of different diameters* 
The first row is for making counterSiUnk 
holes in sheet metal, and tha second row is 
for making vent holes' or holes that are to 
he plugged, while the third row is for 
piercing the metal to give a couple of extra 
threads when sheet- metal screws are used, 
or when the holes are to be tapped for ma- 
chine screws. 

“Michael F. Wolf^, Minneapolis, Minn. 



Test Samples of Sacked Grain 
Taken With Oilcan Spout 



One merchant 
who purchased 
grain from local 
producers and 
found it necessary 
to take sample^ 
from each sack for 
testing, removed 
the samples with- 
out opening the 
sacks. This was 
done with an oil- 
can spout having a 
hole cut in one 
side near the cen^ 
ter* When the 
spout was pushed through the sack, enough 
grain for a test ran into the hole of the 
spout, which was then withdrawn. 



Sandpaper Removes Bits of Ink 
From Rollers of Printing Press 



Instead of risking damage to the rollers 
of a printing press by using a knife or 
spatula to remove 
bits of ink er 
pieces of paper, 
fold a strip of fine 
sandpaper over 
the end of a piece 
of flat wood and 
fasten it in place 
with a rubber 
bsnd* Then use it 
as shown in the 
drawing. The 
rough surface of 
the paper will pick 
up the smallest bits without injury to the 
roller and may even be used when the 
press is in motion. 



Comb of Safety Razor on Level 
Scrapes Top of Form 



In checking concrete forms with a level* 
one workman employs a safety-razor comb 
on the end of hJs level to scrape off dried 
concrete from the form board to assure 
accuracy of the reading. The scraper is 
always at hand when it is needed^ and does 
not interfere in any way with the regular 
use of the level. 



Inexpensive Punch-and-Die Set 
For tKe Sheet'Metal Worker 

Workmen in a small sheet-metal shop 
where tools are necessarily limited, will 
find thi£ punch set handy. It consists of 
three punches and a steel block having 
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SHOP FORGE 

hui jehict>cic vlowefc 



A SSEMBLED entirely front disLardod 
* materials, thi^ forge consists essen- 
tially of an old vacuum-clennei' motor and 
blower, and a oast-iron sink. The dimen^ 
sions given may be altered to suit the 
material at han^ The air blast from the 
blower is dLvided^ half of the air being di- 
verted up the stack to keep the shop clear 
of smoke^ the Y- fitting for this purpose 
having been taken from a Ford V-3 ex- 
haust pipe. The original slraiiicr in the 
sink serves as the tuyere iron, and a lV^-ln„ 
sti-eot elbow connects the sink with the 
draft pipe. The cast iron ring that origi- 
nally held the lead pipe to the sink outlet 
can be used to hold the street elbow if it 
is enlarged slightly. By using wingnuts on 
the boltSf it is an easy matter to remove 
the elbow for cleaning out ashes and cin^ 
derSr A piece of flexible tubing run up the 
hood fi'om the Y-connection and strapped 
to it completes this pari of the job. The 
hood itself is made from a single 
piece of sheet metal. The addition 
of brackets and a “douse” tank 
completes the forge. The switch 
for controHing the motor is pro- 
tected with a sheet- metal cover 
and gives three speeds. It is a 
good idea to line tlie Inside of the 
sink with fire clay or some other 
refractory material. 



Fk.£X.- 
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Simple Beam Compass to Scribe 
Extra Large Circles 




Needing si beam compass for laying out 
boat frames, I made a couple of fittings so 
that a sleel tape could be used for the pur- 
pose. The niUngs are made of steel, and 
can be adjusted quickly to scribe accurate- 
ly a circle of almost any desired radius. 

— George A. Wilkinson , Mystic. Conn. 



Shaped Blocks Hold W ork in Vise 
While Planing Edge at Angle 

When the edge of a board or block must 
be planed at an angle, a couple of triari- 
gular blocks to fit between the jaws of your 
vise BJid grip the work at the desired angle 




HAflDvVOOD 
TRIANGULAR 



will facilitate the work, A couple of dowel 
pms in each vise jaw to fit in holes In the 
blocks will hold them in place while open- 
ing or closing the vise. 



Milk Cans Set Along the Roadside 
Cooled by Evaporating Water 





Cans of milk or 
cream left at a 
roadside 

It'"*" 
truck, 

cool by setting _ 
cans in tubs 
Tvater and sUpping 
wet burlap sack$ 
over them^ The 
sacks act as wicks 
in the water^ which is evaporated from the 
burlap to cool the cans. 



Folding Brackets for Heavy Work 

Here is a handy 
bracket for use in 
drive way Sj barns 
or Implement 
sheds where it is 
necessary to pro-- 
vide temporary 
storage of heavy 
objects off the 
floor. The brack- 
ets are made of 2 
by 4- in. stock, and 
consist of two 
parts^ which are fastened to the walls with 
heavy hinges, as indicated. 



Keeps Washer FromTummg 

On certain types 
of machinery 
where slow-speed 
chain or belt idlers 
are held in place 
on stub shafts with 
flat washei-s and 
cotter pinS| the 
washer can be 
prevented from 
turning with the 
idler and wearing the cotter pin by simply 
forming an ear on the- washer and bending 
it outward as indicated. In this position 
the ear rests against the cotter key. 
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Tool-Mounting Board With a Colonial Touch 







PLY'WDOD 



SUJPFMDEfC Ry 






The home OHmei’ who lias his 
liomc built or fuJ-nisht:<l in Colo- 
nial .style can oven continue the 
same touch right into hLs work- 
shop by building LhLs toed-mount- 
ing board. It is simply n panel of 
%-in. plywood, or rigid compo- 
sition hoaT cI of the same thickness. 

The molding is slandaj d and can 
he piii>?hased for n few cents pc 3 - 
foot ftom any lumbe]- dealer. It 15 
altadied w’ith small wood screw bi 
driven through from the bi^ek. 

The LJm, centered in a typical “broken 
arch." can be whittled from soft, pine, or it 
can be iinadc as a split turning if a lathe is 
at hand. For finishing^ the panel was given 
tW'O coats o£ boiled linseed oil, the tnoid^ 
ings were enameled a medium browm and 
the areas flanking the urn were enameled a. 



4 PLYWOOD 



For- 



PLANE RACF 



darker brown. Tlie 
urn 1.4 white. Tools 
can be mounted by 
groups. Mai'king and measuring devices, 
hammers^ edge took^ etc.^ vi^ere placed to- 
gether. The small sketeh also shows a nov^ 
el way of mounting wooden^handied tools. 



Rubber Cement on Draftsman's Drawing Board Holds Paper Securely 



Instead of using thumbtacks for holding 
the di^awing paper in place on tl^e boards, 
draftsmen in one large office cover the 
boai^ds with rubber cement It is thinned 
somewhat before applying to allow smooth 
spreading. When dry, it is just tacky 



enough to hold the paper firmly in place, 
and much lime is saved due to not having 
to insert tacks before going lo work on a 
drafting job. Besides, w^hen era^iing, the 
paper is held fiiwly over its entire surface 
and there is no tendency to pull away. 
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Metal Trough at Eud of Counter 
Aids m Dispensing Screen Wire 




Hardware merchants and others who sell 
screen wire will find that a trough at tho 
end of a counter enables them to measure 
off screen wire with ease. The trough con- 
sists of a length of stovepipe^ cut along one 
side as indicated. In use, the roll of wire 
is laid in the trough, after which the re- 
quired length of wire can be unrolled on 
the counter, the trough keeping the roll in 
place— Richard K, Wahler^ Waupun, Wis+ 

Combination Drill and Auger Bit 
To Counterbore Holes 

when working 
on a job where a 
numhev of screws 
are to be driven 
into coiinterbored 
holes and plugged, 
a combination dt'ill 
and auger bit of 
the type shown 
will save you con- 
siderable time. 
With this tool, the 
pilot hole for the 
screw can be 
drilled and counterbored at the same tiTnc+ 
The tool consists of an auger bit of the 
proper siee which has the screw point filed 
off and a hole drilled into the end to take 
a small drill bib The hit of course, is bro- 



ken off so that it projects from the auger 
end a distance equal to the desired depth 
of screw holes to be drilled. 

— Paul G. Lackey, Washington, D. C. 



Multiple Shoe Scraper for Use 

At Public-Building Entrances 

Placed at the 
entrance of a 
school building, 
hall or club where 
several people ar- 
rive at the same 
time, a couple of 
these scrapers will 
enable them to 
clean their shoes 
without waiting. 

They are especially suitable at school- 
houses as they do not have exposed sharp 
edges on which children are likely to fall 
and injure themselves. 



Handy Rack Stores Lathe Bits 

Jn addition to 
providing an or- 
derly place to 
keep lathe cutter 
bits^ this rack has 
a handy arrange- 
ment for removal 
of the bits. It is 
made from a sin- 
gle bJock of wood, 
which is slotted 
and drilled as in- 
dicated so that 
merely pressing on the end of a bit raises 
it for quick removal. A cleat may be nailed 
on the bottom to raise the back edge of the 
rack, if desired. 



You Can Get Plenty of Leverage 
With This Cotter^Key Puller 

DifTicult cotter 
keys can be re- 
moved easily with 
this puller. It is 
made of flat iron^ 
bent as indicated 
and fitted with a 
bolt having a hook 
on one end to slip 
m the eye of a key. 
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WELDERS DRILLS GRINDER 




k S*ll^ _ 



fjONUtCTllJS 



ETCttH&id^ 

WERt 






COPPER tONtAjCTS 



wCt>D ARM 



^^-WlREUNH 



UQMT5PRIH-Q 



O' 



By F. Gage hzom old {udcy ^tevikft 

^ h! H AT^TTyriT- jn-n. ~^~r LM iT 



OPERATING on cm 
rent produced hy a 
welding generator, this 
grinder and drill, Figs, 1 
and 2, will be helpful to 
owners of motor-driven 
electric welding outfits 
who take them to farm 
fields and other places 
where electric current is 
unavailable. The only 
expenditure is the cost 
of a drill chuck, a grind- 
ing wheel and a couple 
of old auto starte^ 5 ^ The 
drill and grinder shown 
here were made from model-T Ford stal l- 
ing motors, which are rugged and do not 
bum out easily. They can be operated safe- 
ly on any d.c. welding generator having an 
open voltage range from 0 to 40 volts. 
When using tbe drill or grinder^ be sure to 
run the generator at idling speed 
of the motor that drives it so that 
voltage delivered will be low. A 
little experimenting wiU enable 
you to determine at what speed 
the generator is producing the 
vo-ltage most suitable to operate 
the tools. 

After obtaining the starting 
motor, take it apart and dean it 
thoroughly, washing the parts 
with gasoline if necessary. Then 
inspect the bearings, and replace 
them if they are worn. If de- 
sired, you can substitute ball 
bearings for the bronze ones al- 
ready in the motor, AbiOj, check 
brushes and replace them if they are worn 
down. If the commutator is worn, turn it 
down in a lathe, and undercut the mica, or 
else replace the anmaturc with one on 
which the commutator is in good condi- 
tion. Now, before reassembling the motois 
cut off the end plate and armature shaft as 
indicated in Fig. 3. Be sure that the arma- 
ture shaft is straight and true* Then 
thread the end of the shaft to take a drill 
chuck. As these motors i-otate in the op- 
posite direction of a drih, they must be 
reversed. This is done as in Figs. 5 to 8 



VjITAPPED' 



Flat lRdm 



the 



OKE ttAD 
FROMWELDrNG 
OEkEKATOFl 
CONNEtTSHiERt J 

HlNt>6 wEl,pip^^ 
TO PIPE HANPLEf 



inclusive* The end cover is given one 
quarter turn to the left as you face the 
closed end of the cover. In this way^ the 
cover is turned so that the screw holes are 
moved to line up with the next holes in the 
housing. This makes it necessary to cut a 
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brackets to which they were connect* 
edj and then resolder them- In ex- 
amining the brush brackets^ you will 
notice that two of them are insulated 
with fiber strips from the copper ring 
on which they are mounted. The 
leads are connected to these brack- 
ets* Before replacing the cover, drill 
a small hole in the end so that the 
bearing can be lubricated frequently. 
A little felt placed inside the cap in 
front of the hole will help distribute 
oil to the bearing. This com-^ 
pletes changes in the motor. 

Next^ comes a pair of han- 
dles* These are pipe nipples 
which are screwed into sock- 
ets arc welded to opposite 
sides of the motor housing. 
The original sockets were 
made by sawing a pipe cou* 
pling in half, Be veiy careful 
in doing this welding job to 
see that the motor housing is 
not heated enough to damago 
the insudation of tiie coil wires 
inside. One of the handles is 
fitted with a switch made as In 
Fig. 4j Using heavy copper con- 
tacts. This gives instant con- 
trol of the drill as the switch 
really becomes part of the han- 
dle and must be gripped to 
keep it closed. If the motor is 
to be used as a grinder, the 
treatment is the same except 
that the armature shaft is 
threaded for nuts to clamp on 
a grinding wheel, and the han- 
dles are shaped from flat iron to provide 
grh>a suitable for manipulating a grinder* 



Rubber 'Hose Wiper for Art Brush. 



ORiGlht^U 

NCFTCH 



NfeW NlJtCri 
CUT INEJJ&CAP 



FROM CQlL 



I^SUl^TED 



new notch in the cover to straddle the ter- 
minal that projects from the housing. You 
can do this easily with a file or hacksaw* 
After the cover has been shifted^ you v/ill 
find that one of tha coil lead wires is too 
short to connect to its brush bracket. You 
can lengthen it with a short piece of wire, 
of course, but a neater and better way to 
do the job is to unsolder the leads where 
they are connected to the field coils, and 
shift them as shown in Figs. 7 and 8, until 
both will reach the two insulated brush 



To clean letter- 
ing brushes 
quickly and, at the 
same time, draw 
thorn to the de- 
sired ohiscl point, 
one sign writer 
uses a short piece 
of rubber hose. 

This is cut at an 
angle at one end 
and notched to shape the brushy while the 
other end is slotted to slip over the edge 
of the water glass. 
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Ways on Rack to Balance Repaired Armature 




After repair big an amnaturej it should 
be teisted for balance to eliminate vibra- 
tion. To test the armature, you can use a 
pair of removable^ knife-edge ways on the 
repair rack. For auto armatures and those 
usually found in the average shop^ ways 
formed from %2-in+ sheet steel will do. 
You will require one piece for a knife 
edge, one piece for a horizontal guide and 



two pieces for vertical guides at each end 
of the rack^ Mount the horizontal guides 
carefully, being sure that their top edges 
are exactly horizontal with the base* Short 
dowels sunk into the comers of the rack 
will prevent the armature from roUing off 
the ways. A small level mounted across 
the base of the rack will show when it is 
set on the bench top in a level position.. 




Simple Method of Checking Wear in Motorcycle Chain 

If you want to determine the amount of 
wear in a motorcycle or bicycle drive 
chairit a fairly accurate job can be done by 
using a board set at an incline as shown. 

Cleats are nailed along one side and across 
one end- The chain is laid on the board so 
that it rests against the side cleat with the 
end against the bottom one. The end posi- 
tion of the chain is marked on the board. 

Then the chain is pulled up to take up all 
of tbe slack, and the end position marked 
on the board again. The distance between 
the two marks is equal to the amount of 
wear in the chain. 

— Ivan J. Streeten^ Detroit, Mich. 



CU^s best not to follow too closely behind 
a tmek having dual rear wheels because a 
stone or other object may have become 
wedged between the tires and will be 
thrown out by centrifugal foTCCt damaging 
your radiator, or breaking a headlamp or 
the windshield. 




TRY SQUARE 



BOARD 



Strip 
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Sandbag Protects Tire From Heat 
While Welding Fender 



serve as a hammei- in pulling the key, A 
large washer peened on the end of the 
puller serves as a striking surface for the 
hanuner, 

— Wm. C. Acker+ San Franoisco^ Calif. 



Linoleum on Floor of Car Trunk 
To Slide Luggage in Easily 

Salesmen end others who have to remove 
luggage cases from the trunks of their cars 
several times daily will find that heavy 
cases can he moved in the trimk easily if 
the floor is covered with linoleum. This is 
cemented in place ^ and if kept well waxed, 
will provide a slick pui^face on which to 
slide heavy cases. 



One mechanic who frequently had small 
breaks in fendEfrs to weld Used a sandbag 
like the one shown to protect the tire from 
heat of the torch. This jsaved lime as iE was 
unnecessary to remove the wheel to do a 
couple of minutes work on the fender* The 
bag was made of heavy canvas sewed to 
form a number of pockets as shown in the 
detail. 

— G, Kickai-d, Frederickton^ N. B.j Can, 



ValvC'Crinding Compound Kept 
Close on Motor Block 



When grinding 
vJilves of a motor, 
one mechanic 
keeps the valve- 
grinding dom- 
potind close a t 
hand on Ihe motor 
block by using a 
punch and a cou- 
ple of rubber 
hands. The punch 
is inserted into 
one of the water 
openings and the 
grinding compound can is fastened to it 
W'ith the rubber bands as shown. 



Tool Removes Cotter Keys Easily 
In Places Hard to Reach 



Autn mechanics 
will find this cot- 
ter-key remover a 
time saver^ espe- 
cially when w^ork- 
ing on jobs where 
restricted space 
causes as much 
time to be con- 
sumed in remov- 
ing the cotter key 
with ordinary 
tools as it takes to 
make the repair or adjustment. The tool is 
made from a length of small rodi which is 
tapered at one end and bent to form a 
hook. A 4- in. length of steel shafting is 
drilled lengthwise to slide on the rod and 
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Getting the Most From a Glove Compartment 




OtL CHfchi&t D 
Q 

ftEPfllR 






ELASTIC 



PLYWOOD 

ft^RTlTloM 



Ti-'S a simple iiiiTlier to convei't a glove 
compartment 11*0111 the u.suf^l catchall to 
provide ma>:imuni storage space suitable 
to yuiir particular needs. For eKample. the 
inner surface of the door can he put to 
good use by mounting small calendar 
slieets on it to serve as mema for lubrica- 
tion and repair data. Or^ you can mount 
pieces of cardboard having elastic bands 
attached to them, on the door for storing 
gloves. By u.sing Email dips on the card- 
boardj you can provide a convenient stor- 
age space for a comh, pencil, nail file, etc. 



Another idea is to partition the comparl- 
ment to hold paper napkins, handkerchiefs, 
etc. And„ you can make the partition suit- 
able to file literature or correspondence 
used ill your daily business. 



Red Signals on Bumpers Aid Worker in Parking Lot 



To distinguish hetweeri ears that were to 
be parked for long aiid sliort periods and 
as an aid in locating the cars in a parking 
lot, one worker made up a number of red 
signals that could be slipped over bumpers 
of the cars. Cars that were to remain in 
the lot for several hours each carried one 
of the signals. Thus any worker in the lot 
knew these cars and parked them at the 
rear of the lines of cars, leaving the space 
at the fronts of the lines for cars that were 
only to remain for a short lime. A spring- 
type clothespin screwed to the signal 
standard permits clamping it to a bumper^ 
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Glare Shields Protect Your Eyes 
On Bright Days 



Hci e are a few ideas that will help elim- 
inate glare that tires the eyes on bright 
sunny days. A strip of colored celluloid 
along the lower edge of the windshield will 
keep glare fiom the car hood out of the 
eyes. Also, a strip of celluloid placed be- 
tween the sun visors as indicated will pre- 
vent glare from the sun from entering at 
this point. If you are one of the motorists 



that finds your visor either too narrow or 
too short, a sleeve like the one shown in 
the lower detail will help. The sleeve con- 
sists of thin cardboard folded and sewed to 
slip over the visor. It is covered with cloth 
to match the interior gf your car. 



Wedge Aids in Removing Tire 
From Large Truck Rim 





The next time 
you have a heavy 
truck tire that 
seems almost im- 
possible to loosen 
from the rim, try 
using a wooden 
wedge. Place the 
rim and tire on a 
large wooden block or other suitable sup- 
port that is small enough to permit the tire 
to slip down over it. Then drive the wedge 
between the bead of the tire and the rim 
as shown. This will loosen the tire and 
stretch it shghtly so that it can be forced 
over the rim flange without damaging it 
in any way. 

— ^Thomas L. Mine, Cincinnati, Ohlo^ 
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with a 
miniature 
camera 



On your own home 
screen —gorgeous 
fult-cofor "stills'^— with 
KODACHROME— at 
lower cost than youM 
believe possible 



If you own a Kodak Bantam f/4S or a 
35^mnn. Comoro^ you c;an mak-e color 
^'stills" with Kodp^hrome Film, of sur- 
piiiingty low cost. The initial cost the 
whole cost-^-your finished Iranfiparencre^p 
itt slides all ready Ip projeclr ore paid for 
when you buy your fllm^ Ask your deoler 
. . « Eastman Kodak Co., Rochester^ N. Y. 



Koduki mate fuW-color #fOPACWROA1E 

PS weM as pictures in btack^nd-whHe 



}(gP 

JBi.. mm WL 

$ 14.90 KODAK a» f/i.* 




$49.90 KODAK BANTAM f/t,S 






FOR PROJiCTIOhl 



Cfhnttui^L, .SmEirL Minvrnc-- 

I 24 .E&. Kodak 
3S//3 aa.&Gf nmnqt nnd«F,S47^flL 



SnNiiEE garc-cf^iMan zniikiaiur^, F|.ia |E|« 
IfDbiL 4>f y^kur LriiJ. TcrMtil?>i 

eesy -luHiirieiTiLtc, 



KoHlAi^liHle IVci-JccEot M^7r^«l 1~tfin-n1l,. 

djp|H:ii-ilAlpt 4 ;. flDIU;[:ilote wLtL 



KODACHROME FILM Eastman’s film for gorgeous full-color ^'stills" 
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FLUID DRIVE . . . 



A STATEMENT BY 
CHRYSLER CORPORATION 



Gasoline and Di«5el Cfigmes are mak- 
ing history. The very defease strength 
of nations is now measured in motor 
power. Combat plane, bomber^ subma^ 
rine* torpedo boat, Dceanic freighter 
— tank, truck and military car — aU 
are motor driven^ 

And in this vast field of mobile horse- 
power, Fluid Drive has revolutionized 
all previous coDcepCions of harness- 
ing imernal combustion engines. This 
new development of a time-rested 
basic principle provides smooch, vi- 
brationless powder transmission^ 

An Aid To Dof«iiiic 

New applLcatiDas of Fluid Drive 
are expanding its usefulness. It is 
indispensable wherever the flow of 
power calls for flexibilicy, instantane- 
ous absorption of terrific impulses, 
peak engine torque and an absence 
of vibration. Where splic-seccmd tim- 
ing is demanded^ ihe Fluid Drive 
principle answers a vital need. A tiny 



Fluid Drive unit controls the speed 
of airplane superchargers — giving 
motors a regulated air supply at high 
aliitudes and preventing disastrous 
vibration. 

In submarines. Fluid Drive permits 
multiple Diesel Fngine book-ups — 
cushions volcanic power explosions 
— even disconnects the engines from 
propellers in three seconds — a neccs^ 
sity when submerging. Power-shovels 
now use it to absorb the shock of im- 
pact and prevent engine scalln Ii is 
solving countless other industria] and 
utility power problems. 

Exclusive of automobiZeSt the Fluid 
Drive principle transmits over four 
million horsepow^er throughout the 
world today — energy equal to the 
com bined instahcdcapacity of Boulder 
and Coulee Dams. Already, Fluid 
Drive is iransmitting well over thirty 
million horsepower in the motor cars 
produced by Chrysler Corporation 
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A Principle 

fluid Drive taken its plaDe as a 

basic priacipie of power transniissiDn 
— along with the lever^ the inclined 
plane, steatn* d.ectricitj' and hydrau- 
lics. Its principle is an established law 
of physicis — kinetic energy— which is 
force through motion. Engine power 
is transmitted through spinning oil. 
There is no luetat to mecat contact 
between motor and drive sbafL 

For 25 years, automotive engineers 
have sought a means of providing ac- 
celeration without the bother of gear 
shifting — to Cush ion ever-increasing 
horsepower with the smoothness of 
sieam and the qu iei of electricity. 
Fluid Drive is the final key to this 
accomplishment. After years of re- 
search by Chrysler Corporation engi- 
neerSp Fluid Drive was introdiijced in 
1938 on the Chrysler Custom Imper- 
ials — it since has been made available 
on all 19^1 DodgCj De Soto and 
Chrysler models. 

A new ease of car coutrol — of distinct 
advantage under presen rday traffic 



coudiiions — is provided by Fluid 
Drive. The motorist can stop, start 
again, speed up, slow down’ — drive all 
day wiihoac the continual eSbrt of 
gear-shifting. Acceleration is smooth, 
vibration less! 

A Miijar 

Fluid Drive adds new safety. The 
danger of engine stall is practically 
eliminated! On slippery, icy pave- 
ments Fluid Drive gives thocaramore 
sure-footed action* Traction is ob- 
tained by the cushioned flow of power 
to rear wheels. Yet, with all these im* 
poitant advantages the motorist has 
nothing new to learn about driving. 

Over 300,000 owners of Dodgej 
DeSoto and Chrysler cars are enjoying 
the benefits of Fluid Drive. Like 
Hydraulic Brakes and Floating Power 
— -rwo other Chrysler Corporation 
achievements — Fluid Drive is a major^ 
permanent contribution to motoring 
comfort find safety. It creates a new 
high standard of automobile perform- 
ance and value. It is truly a modem 
miracle of motor powder traasmissionl 



Ht •k in it 



PRttlillCTS OF CnnirSLER rORPORATlOM 

ARMYTA.NKS * Afm.AtHCllAFTGUNS - AiaCEtAlT PaHTS - ARMY VEHICI.ES * PLyMOLTTU^tHJlHfe, 
OK30TO Ari|> CHnrSLER CAR!^ > [MJDC£ TRUCKS • MARiriC ATtU IMDOSTRlAL KNGIXES ^ 
DIESEL ENGINES * OILITE UEARENC^ ■ AERTEMP UEAT I NO AND AHUCOEWrOONING EQUIPMENT 
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Just Relax 

(Confinued fro-m p&gg 95) 



who IS sfiot fi’om a cannon lands in his. neL 
None of them hits spread-eagled. Each 
lands with a roll. Even a person hurled 
from a car in a 60 mile per hour collision 
is fairly safe as long as there is no solid 
object in hut way. His speed rolls him over 
and over along the ground, burning off 
some skin, but probably not breaking any 
bones unless he crashes into something.” 

Perry takes no chances on being hurt if 
he is asked to crash an automobile into an- 
other at high speed and have his car turn 
Over and catch fii’e. He wires the doors 
closed and installs a Springy steering wheel 
that will give if his body hits it. He drains 
the acid Out of the battery, puts only a pint 
of gas in the tank, leaves the gas tank cap 
off, and straps himself in with a safety belt. 
An instant before the crash he flips off the 
ignition switch. He turns the car over by 
releasing the front end of a metal bar at- 
tached to one side of the frame. The rod 
digs into the ground and tuma the car over 
neatly. When the collision occurs, fire 
Starts automatically in a pile of gasoline- 
soaked rags hidden in the car. Contact 
with the other car completes a circuit that 
sets off a spark in the rags. Instead of a 
fire extinguisher to use in emergency, 
Perry carries a big cloth furniture pad, 
soaked with water, on the seat beside him. 

With all these precautions he is perfect- 
ly safe if the crash goes according to sched- 
ule, and even if the unexpected happens he 
won’t be badly hurt. He recalls the time 
when another stunt man and he were 
asked to drive a roadster at high speed off 
the side of a hill. Instead of staying on its 
four wheels as it went downhill, the car 
shot out into space, lit on its radiator, and 
rolled end over end. Neither man was hurt 
because their safety belts held them tightly 
in place. When the picture of the crash was 
run off at slow speed the stunt men saw 
that Peri-y's passenger opened the door on 
his side while the car was m the air, 
reached for his safety belt catch, and then 
decided that it was safer to stay wilh the 
car. He slammed the door shut again. It 
was all done in a couple of seconds, show- 
ing how fast a stunt man must think, 

A good stunt man keeps his mind some 
six feet in front of him, so to speak, and 
this helps him do the right thing at the 
right time. And he has to be smart. Take 



the time Peri'y had the job of jumping 
from the top of a 110-foot ocean cliff down 
into the surf. There was only four feet of 
water below him except when a big break- 
er was rolling in. If Perry could land in a 
breaker he would be able to make a shal- 
low dive; otherwise four feet of water 
wouldn't help much. He took the risk out 
of the stunt hy tossing a rock off the cliff 
and timing its fall. Then he knew just how 
much head start he had to give himself to 
hit the water as a breaker arrived. 

It took brains to hgui'e out a safe way to 
perform another act that had already 
maimed one stunt man. The picture called 
for an automobile collision at the edge of 
a cliff and one car was to hurtle off into 
space, the driver saving himself at the last 
second by reaching up and catching the 
limb of a sturdy tree that was growing out 
over the brink of the fall. 

Perry had the stunt reduced to a mathe- 
matical basis, he thought, but he missed 
one important detail, '’Everything went off 
like clockwork,’' he recallgr 'T crashed into 
the other car and skidded off the cLff. I 
had removed the cushion from the driver’s 
seat of the roadster and was kneeling be- 
hind the wheel so when the car shot past 
the tree it was easy for me to reach up and 
grab the limb and hang on. 1 dangled there 
while the car wrecked itself below and 
then I remembered what I had forgotten. 
There was no escape from the tree and I 
had to hang on until the crew could get a 
rope out to me and 1 eould use it to get 
back to solid ground.” 



String Cutter From Bottle Opener 

If a bottle open- 
er of the typ& 
shown \s sharp- 
ened at the point 
indicatedj. it makes 
a good string cut- 
ter+ The sharpened 
edge being of a 
Circular shape^ it 
is easy to ^lip un- 
der a tight string 
on a packagCp and 
almost its entire circmnfcrerice is protected 
or shielded by surrounding metal. 




POPULAR MECHANICS 




QUALITY TOOLS 
AND EQUIPMENT 



TIME-AND-MOHEY-5AVING AUTOMOTIVE TOOLS 



GANG GAUGE SET 

for Moloir Te$fiitg 

A testing unjt 

for diagnosing mo- 
t^r tr 0 ubles. 
tii»t w.isted tearing 
doivn motors to ob- 
tain th.c same inform 
matlon^ Tests oil 
pressure and indi- 
vidual cylinder com-^ 
pnessaon. Tests vac- 
uum on fuel pump 
intake and pres- 
sure oil output side. 
Gi%'es vaemun read- 
ing for carburetor 
adjustment. D I a 
noses valve troubleSp 
spark advance atid 
rgnitlon delicicncy. Price complete, ^ 14.50*- 
Hardwood Carrying Case extra ^ ^2.50*. 



ARBOR PRESSES 

KR-W Bench Type 
Arbor Presses arc 
buHt Jn three sixes to 
cover every require- 
ment. Much better 
than vise and slcdge 
haminer methods or 
make-shift devices 
which are slow ^d 
costly. Every pressing 
operation requiriitg 
three tofijt or less can 
be done better and 
faster on a KRW 
Press* Use coupon for 
literature*. 



VALVE REFACING MACHINE 




More than 12,C^0C In use>< Finest materials- and 
workmanship. Handles valves to 3y4^ heads, 
to stems. Special Jacobs Chuck accu- 
rate to PricCi including Micrometer Depih 

Gauge and Butting -Olf Attachmeot for Ford 
valves (illiiStratedT |92.50*. 



FORD MARINE CONVERSIONS 

It is easy to 
build your own 
Marine Power 
Plant with 
KRW Conver- 
sion Parts- and 
a Ford Engine^ 

No special tools 
required. We 
supply com* 
plete instruc- 
tions. KRW 
Parts for Ford 
Model A (ill'LJstrated) ^28.50*- KRW Parts 
for converting Ford V-3, including. Paragon 
Reverse Gear^ 






*Pritts F.O.H. Art*J€, N. Vi 

MAIL THIS COUPON^ 



irejf of JtorjtiVj. 

r 



K.R. WILSON 

MAIN orria, ir lock aufFALo, n, t. 

FACTOlliS, ABCADE qpd $EHiCA FA US, N- T, 



Please send in format ion on Items checked 
Gn.nip G'Hurc Set Q Vnlvie Reljclnp Machine- Q 

ArJjDr Fijrd ^Ijrlac Goavcriioai Q I 

A'-tfiT7li<? - ■ J 
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I &r- 

1 {^^Uro. ««A H> 

\ Pf0«l»ict9 Co, 



U^plA 



SANI-FLU5H CLEANS OUT 
RADIATORS TOOl 



Soofhe 
Pain of 



Sunburn 



This 
Quick 
Way 

Tteraembcr Sunburn Js a real b tira and 
should bo t rea-lcd ut uncc. For <|uiclc 
relic r apply O ll^O-SOUfnroiLirly Oil- 
ctf-^tallj lI tsuollios.DfioJ.^EiiiidocjijsforiJ^, 
I'jtod by tboujsands. Tlii a cfFs>r 1 1 vo in- 
MbiEory ami.wptlc U alsa valuable; in 

trcaliiiK non-VL!Tioni(Jua in^'ct bites? 
?im1 piinrir injnrji'w — cuts, seratchf^, 
brulsitrt. HtLmulatt;a hi'almg- — combats 
infection. t>nly i^[]c at youc drpjf glint's. 
BillLst satisfy you or 3 'our money uack. 
GoE Mofw'i OtL-Q-SOL today < 



Carrying the Torch for Industry 

fCQodmjpd from pqgs 75) 

coa$tal waters. The fratne of a 200 -inch 
telescope was welded. Station KDKA in 
Pittsburgh was given an electric arc- weld* 
ed antenna 718 feet high^ Germany built 
an all- welded 10^000- ton pock&t battleship. 

Items like this attracted public attention 
from time to time, but It was not until the 
present industrial emergency came that 
the nation began to realize that the strong 
right arm of production held a torch. 

Today 3 warships are very largely weld- 
ing jobs, as are merchant hulls and entire 
barges and tugs. In facti practically all of 
the vessels under 300 feet in length now in 
production in the United States are weld- 
ed. There is a saving in weighty time and 
cost tip to 15 pe^cent^ according to weldLng 
authoritiesj depending upon conditions. 

The same is true of stationary and ma- 
rine boilers and tanks used in oil refineries 
and chemical platitSp as well as those used 
for water and other liquid storage. 

Spot welding of aiii>lane partSr such as 
wings and fuselages and gas wielding of 
high- tensile plane tubings is common^ yet 
it is a comparatively recent development. 

Tanks, gun mounts, recoil mechanisms^ 
anti-aircraft gun carriagesK gasoline and 
oil trucks, tractor parts, railroad freight 
and passenger cars, electric locomotivesT 
automobile frames, giant shovels, hoists 
and derricks, refrigerators, end even artic- 
ulated, streamline trains form just a shoi’t, 
suggestive lL?t of familiar products of the 
wielding arc and blowpipe* 

Among the more novel appheationfs is 
the wielding of entire bridge floors. An- 
other is the welding of piles. Preparing the 
foiindation of a largo mid-ivestern factoiy 
building, a foundation company drove 3,600 
steel piles into the earth. As each 30-foot 
section of the 18-inch square, ^-inch thick 
pipe w^as driven into Uie earth, another 
section was hoisted into position and arc- 
welded onto itt until the pipes penetrated 
more than 100 feet- Then 12- inch H- beams 
108 feet long w^crc driven into them and 
concrete was poured. 

Increased use of welding has resulted in 
improvement and improvement has 
brought about increased use, until the e>c- 
pert w'elder of the first world war would 
find himself a novice today unless he had 

(ConlimJed to page 16B) 
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POPULAR MECHANICS 





FOR 27,000 R. P. M. 

Jnifft cn ir Oinuiini i^ivmel 

MOTO-TOOL 

100 TOOtS IN 

Hit cwr 

+ Fan-4v>olwl m'Hor 
□v^GiraicnE. 

V H*n £»II-Igik|;g]]-'BGJ|^J- 
i.mrl tvum 

■in'iplpnr. 
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■hwipnini, mutiiii, i^mJiPfr drill iiir i nd cj: j. liuiiil.'Bij 
04±m- lEishci- ipmJ dneB bc-.';PT -pr^r-^ jjrd Kjpfife cuE-> 

■^rf. Md^ ■(- P at-^ TPll'j <3iurt aJiJ H" mJIvL, 

4oiv liLga. MdiM Tw*. BTt I? r- .. JIS.M. Ifl t>^Y 

TRIAL — CuvBnlHi. H dChl^r 
h4 Iibv 4 3>laEiii-T'«li, ■E^T^ir -dln-iL . . . *■ jnj- r^riBE* i{ 
m nvriL 1^, mJ <M]^Y |L, PAY lUriUnib ^knci 

|diiB pc^lKEK- CdEaIh 9^ rlrET. 
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Universal 

Tractor 



Ymi cliic. ccliLTiLiQ. muvt. Iiaml. do 

hcU Vrort, for phNint Be B d-ly. Spffl, 
imilHe-Erefr ]aliA UEq, HiV |ila^ liTE, MV 
rtwrw^ ilnibtlftdd iijcsl. Sima bi> buying 
fram makHr. Twe MfAeliri LrJal. L'JtEE 
CftUtPE. WrllB tgrfav. 

PtqriEClT MFC. CDMPAKY 

DnpL V-fl Weit Allis, Wnt. 



WHEN YOU BUT FLASHLIQHT BATTERIES DEMAND 

"EVEREADY^^ FRESH dated batteries 

TN Wd ''EFtflW H Ibj mMlffgJ Iniq-mart nT Hatlimil Elf^ ‘&a..p fJIfl. 



Big Money for Workers 

In Home <nr Shop 



^10NEY-MAEI^'0 pnorRCra. C(j!fflr-(ilp.ic64 
lAwn. i^mi^tQJT i>nLicry ejial^d VTIlLiOUI Dl'CLilt m cAr^t. 
\>w. l^aLteailGil mclJiEHL I'le Dii]^' iinJ, -rpnianL, ciiCi:LT> 
. Tile*. WiHIfl, IliraT^RlPonA. fHitUaM. i1ftwa«- 

fj 15i6tmeBt MtcTprm^ij, Jl«klct, cuLati^LiHih, IDc. 

NATEDNAL RnTT^ICIES CcMfAHT 
O^ot. tr It W. 30EH *t- WlJiffr 



GENUINE U>S. BARGAINS 



D. D. WOOL BLANKETS CLTSED) . (T.Ti 
MCCLJBULAN SADDLES (USED) . 

U.Sr ARMY PUP TENTS (USHO) . 2.SQ 

&AS Ma£K BAq$ <NEW> 

TNmuiidE gf Ckfiju- IWjfAinx in MilLtiEj^OoDJcxir 
HuntET.FaiTnEr,^a]uE Send 10^ 
32->fH|;E^I'a.la^ ntnrnid ip itb JiriE uder. 

A im4 K SUFrLV 





4730 LE£tXA ST, 



RICHHAhlD. VA. 



BUltDfAiaWElDER 

For Llaktt 4r H»vf Wnrh. 7^2D0 £UQ]>fTeg. 
CORIDl^E-n- PLANS ail-j 7ati]»hlc CqELnli^i: 
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FLUORESCENT 



Buy Direct— Ail T 



Sima ue to on flUDFAscTnl Li|b1in| 
vtifcd rut FREE HIcCCE — 
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GRANDFATHER CLOCK 
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Eiisy to rcid — g gam n reed for one year. 
The crnick-proDf \y E lite surfHce is bonded 
to tile BLLtI— proteecs it from rtisc. Favor- 
ite Wyteface is easy to cleans hard to 
klnk^ durable. 25 ,^ 0 , 75 snd 100 fi. 
Jengilas. Mail coupon today for fret; 
sample of the line aod jJIutiCrHiCed folder. 



FAVORITE WYTEFACE 

STEEL MEASURING TAPES 



Mail Coupon for FREE PLAN 
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BUILD A BIG PAYING 
BUSINESS OF YOUR OWN 

ShScv-r finjI'L'- tlian- CVP.r, j?r wl- klJii^ LS> p:i I sl- 
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(CflifktiPku^d fn>m pogg ^66) 

modernized his technique. Aside from arc 
welding with covered electrodes and oxy- 
□cotylene welding with high-temperature 
flame, some of the newer developments 
are: spot and line welding in which an 
electrical resistance is set tip at special 
points to hind two sheets of metal together; 
atomic hydi'ogen welding, for high quality 
work; thermit welding in which iron oxide 
and aluminum are set off with a magne- 
sium ribbon creating a flowing liquid al^ 
ley; brazingn which uses such alloys as 
phosphor -copper and silver-copper for fine 
jobs on thin metals, ai 
electric process which 
speed with no flash, glare or smoke. 

Mechanized w^«?lding is giving efllciency 
to line production by the use of semi-auto- 
mat-ic controls. 

Flame- cutting; used during the first 
world war principally to reduce scrap, has 
now become a precise art and is rapidly 
edging aside shearing and forging. Steel 
three feet thick can be fiame-cut by blow- 
pipes with an accuracy of about X/lflOOth 
of ail inch and this rendei's possible cutting 
of plates prior to fabri cation on such jobs 
as shipbuilding or tank making. 

A novel use is for cutting the teethlike, 
interlocking expansion joints used on m{>st 
modem bridges. The blo\kpipe is ulso val- 
uable in wrinkle- bending of pipe, one side 
of wbjch can be softened so the pipe can be 
shaped on the spot before being laid* Hard 
facing of metals by applying super hard 
alloys, such as stellite, flame hardening of a 
small section of a large piece of metal and 
flame cleaning of the surface of castings is 
a modem development. Stack cutting in 
which a number of layers of metal can be 
sliced through at a time and pottem de- 
vices which make the cutting process somi- 
automaljc are increasing the value of the 
oxygen-using blowpipe. 

The gouging process removes a nairow 
strip of metal from steel plate, forgings and 
castingn The dcscaming process ^‘washes" 
aw'ay surface defects from slabs and bil- 
lets. The descaling process removes scale 
from metnl surfacesn The oxygen lance 
makes short work of very heavy cuts when 
aided by the oxy-acetylene blowpipe. 

So the torch of industry, whether it joins 
together by welding, or puts asunder, by 
flame- cutting, is becoming a more coinpU- 
cated device as U becomes more refined. 
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Miracle of Camera Efficiency: Agfa SPEEDEX 



Compact, convenlont, jam- 
packed with features; yet 
it’s only 520 '®^ 

Y ou GET A LOT fof yotif moticy in ati 

Agfk Speedex. It's full of expensive- 
camera features, yet ifs so easy to han- 
dle and operate! A few of the features: 

4 Fully corrected f 4 .S BJiB^tigmat kna. 

• Prcciiioin ihutt^ Vi te 1/350 IWc,, Timii 

and Bulb. 

4 Brilliant «ye-levef view-finder. 

4 Focuses 3 Vi f«At t6 infinity. 

4 Pro-set (Kutltr with conveoiorktn built-in 
release. 

4 T^kea 12 2 Vi x 2!4"" uicturea |?er roll of 
B2 (130) film. 

See Agfa speedex today: examine it. 



handle it It’s a bJg value at S29. There’s 
also a Speedex Junior at SH: identical 
features except lens and shutter equip- 
ment. AgfM AnscOj Binghamioni F- 
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I Flew Faster Than a Bullet 

tCoqilnu'etl from nwsa 53) 

lost all sense of gravity; I was slipping 
through the air as sli^k as a hot knife 
through h utter. 

A glance at the instruments showed that 
my almost vertical descent had wound up 
the air speed needle on the instrument 
panelSp It was past 500. Knowing that 40 
miles per hour would be added on the pull- 
out, I started leveling off, pulling out at 
JjSOO feet. 

Wham! That felt like a kick from a mule, 
but It was only the airesting of my speed- 
The Airacobra took the pullout without a 
tremor^ sslitting through the sky and show- 
ing an indicated air speed of 523 miles per 
hour on the instrument panelsF My alti- 
tude at level was now S,OOCi feet 

''Dive completed/' I radioed the ground 
station, RetuiTiing to base.’' 

I landed the little silver bullet and 
stepped from the cockpit. An examining 
physician gave me a minute going over, 
just in casCt but pronounced me in tip-top 
shape except for an exhausted feeling. No 
two ways about it, testing is a strain on any 
pilot. After such dives some pilots develop 
a condition comparable to the bends” that 
affect divers working under water. 

The Ahacobra ^'doctors'' made their ex- 
amination and turned in their reporL Wo 
evidence of skin wrinkles or other symp^ 
toms of strain. Technicians removed the 
movie film and ran their calculations on 
the airspeed readings, temperature and 
pressure indications. Then came the amaz- 
ing nEws that my plane had flown at a fast- 
er speed than any ever recorded: 620 miles 
per hour, the engineers calculated, allow- 
ing for all customary corrections that are 
used in figuring speed in this type of test. 

Most fast aircraft must be ^^flown” all the 
time; but in such a ship as the P-39 the 
pilot is fortunate to have a craft which re- 
sponds so easily to his wishes and has so 
many safety devices built into its struc- 
ture, For instance, if the pilot should ever 
have to bail out of an Airacobra he would 
find the problem very simple. On both 
sides of him are doors similar to those in 
an automobile. If he has any doubts about 
his ability to open either of the cabin doors 
because of the ti emendoua wind action aU 
he needs do is pull a latch which knocks the 
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door off its hinges and tha door automEit- 
ically falls away from the plane. 

This is most important because the slip- 
stream of air around the airplane at high 
speeds is almost like a solid brick wall. At 
475 m.p.h., for example, the slipstream is 
the same consLstency as water, and at 
m.p.hr it is as though you were being pulled 
under water at 120 miles hour. This 
problem has given England’s R. A. P. some 
concern. It is Impossible to bail out of 
some fighter airplanes tmless they are 
turned over on their hack. In this posUlon 
once his cockpit cover has been pushed 
back the pilot merely releases his seat belt 
and tumbles earthward from his cockpit. 
Because it is not always possible to turn 
the plane upside downn particularly during 
times of emergency, when bailing out is 
requiiedp the door features of the Aira- 
cobra are especially appredaled. 

All pursuit ships and dive bombers must 
be tested to determine terminal velocity, 
namely: the speed at which the ship^ — at 
its particular weight — will fall. 

When your ship is building up to ter- 
minal velocity you are actually falling free 
with the ci'aft. No object which is loose in 
the cockpit has any weight, in the accepted 
sense, because it is falling at about the 
same speed as the plane. For example, in 
a dive I have seen a fire extinguisher break 
loose from its hanger and around 

the cockpit until I lifted it out of the air 
and tucked it under my leg. 

The only thing certain about plane speed 
records is their impermanence. For exam- 
ple, only a few years ago students of aero- 
dynamics believed a speed of 400 miles per 
hour W'ould set up a vibration so destruc- 
tive it i¥Ould whip a plane to pieces. But a 
plane was built and a test pilot flew it to 
demonstrate that theories do not always 
stand up. 

Today many experts are saying that 
w'hen a plane reaches 720 miles per hour, 
the speed of sound, the center of lift will 
shift forw^ard to the leading edge of the 
wing, coUapsing that supporting structure. 
This theory will be put to actual test soon- 
er than we think, because new, faster 
planer are tlqvj on the drafting boards of 
our airplane factories. 



CSee index, page 4- A, to ftnd where to buy 
articles described in this magazine. Say 
you saw it in Popuiai' Mechanics, 
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“A Few cents worth 

of SMOOTH'ON did It" 



Sill it pipes need not mean an expensive 
plumbing job if you have a can of 
Smooth-On No. 1 handy. Leaks in boil- 
ers, heaters, tanks and radiators, too, are 
quickly sealed with Smooth-On. This 
maiiy-purpose iron cement can further 
be used to tighten loose shelf brackets, 
tool and cutlery handles, and hardware 
fixtui’es all over the house. Get a can 
of Smooth-On from your dealer, or if 
necessary, from us, without delay, so 
you will be prepared to take cure of 
many big and little repair jobs that 
would otherwise run into big money. 
Sold in 1^J4 02 ., 7 oz., 1-11>. cans and 
larger keg.s. 

FREE 

4fl-rftge HDiEi.dljrH7k with 1 Tfl 

diatmtsmB liml Hintiiilr: [r.ntn^E'tl-iii^B- fat^ 
ntakinff sri;|:iii[rT 5 nr^unii the liLime, on 
the find in the Bhi'n>r CnmUina 

tnnn^ hclctful |Mih- 

liflhftJ cleewrhfti'e. To obtAin ynur frea 
ehF ih '\3 nianunU AU i n a nd mu El 

Uic 'CrjLipnn. 

CniTiTviiin^pHm^ 

Pept. 37, Jerney City^ J. 

Please B-end the Si^cmth-rOtL 




5J<00TH0H 

CEN^MTS 




Pn 

fadory^^i 

Power Plant 



JULY, 1941 



in 




Save Time 
and Labor with a 



Tired md ichinc anna Juat don't hap- 

pen to uaen Moat-aMower. All the drudgery and noiae 
of Lawn mowini^ la done away wlth^ Nn dead weight to puah 
and pull. Inatead, jujt T pounda of IJvi: machAaitra Lhat 
Cl^lhen thexL cuta the graaa ciuseLyk DxnuCfLhly. and to Ihe 
eortect height E no maLLlnc; no alreaking^ no daLl^i-; no 
rallied. Gula a !-€' ^wath through. Lon^ gi'asf, dandetiujia. 
bpJhe G-raid and Wb«da. Cuta rIghL up to walb. ianam, trevn 
Of pEHFlij leave# no frln^ la be i rimmed by hand. Culliim 
are srlf^harpeninf. Budt to laat many yeara. CuaranEccd. 
Thuumnd^ in uic. Sold direct from factory. CodU little. 
'Write at once fur guarantee jslermation and UteraturL^. 



Mows 



Trims Lawns 

Tn One Simple^ 
Eisy Operattdit 



MONTANIOWER DISTRIBUTING CO. 



329 HeuMman aFda. CftAND RAPIDS. MICHIGAN 



ONAK ELECTRIC PLANTS 

AtTE«MATIM6 AMD PIRiCT CURUMT 




iT .-ill-'r* C'ti^riil, ^Iir AH I ,iv LmiHi, Ftt FAHIhlrt, 

W imri^j;. TUli.h r ltL?<. i't:iH.Er Hni.nSlUrt . 

I^IHdulM l.uhr*. .'^11 .-l-niilu-nrrvi. 

il-FW M jmHIK MUIH I -h - Ut 111 U, 4 H Wbha 
Ab| Vdni^~'V*|r MrRMnwp. 

I .^l>|iiHlwa A. H. ■ Ih.C:. 

nami.Pl. I uiJ i,ur.^|iw and v«1|.HEUHlad, 

. ■ “i- = I I.. III. ^ Ilk InC MI'r.lLhTIrrV 

niH3L ^.kV3K IS* i X4 IS ^|| PiMTn 
i*F Hit l^ilHin 

Mpiirl^ OmiplTi'.- Ueiaik. 

D. W. OSA\ & SONS 

ilAhJhiuii .k.L._.y.- U|S.S.p^ ^IpuLCS, M4-VS ■ 





aUlLD YOUR 
OWN FAN 

a<gF|i;Lirijl|s' pafulinJ alnnilnum [npflllvri FAfTriMlaE 
MMi VcaUJAldbi!. du<-«U[ilfdr linp^ lelitiJ- l^aJtap- 
SlM 3 Plad 4 ^ hlfrclv 
■Ltd ^na 3 2 ViJSH G/tq etI- 

»» 1.1 UOh 3.54 Im dT t i 

1^ 3.-.'-A 3.?i 

i;ii a.&ii i.rHTi H nr ■■■ 

■4^ 4.1X1 4.W M uK DC- >4 

fMtluD. 30 0-?a q.M H - M h vr t'* 

KLOPPI^N^ORa rOLINORY P^M. IB DAVENPORT^ IOWA 



Lnl 



KEEP YOUR DOGS FREE FROM WORMS 



NEMA 



WORM 

CAPSULES 




Use Ncma Capiutcs eo remove; 1 ari;e 
roundworms ;?n d hookwcirmn. 
EFFECTIVE- DEPEMDABiE 
C^rug SlOt^l- Soil 
PAR KM? A VIS 



AU'American Sport 

(Cojntin^ciJ from pa ge 43 ) 

might be well to describe briefly how it is 
played. Further along there'll be tips from 
topnolch players an how to improve your 
gamef if you are a devoleen 

Softball differs from baseball most no- 
ticeably in these respects ^ 

1. Base distances are 60 feet apart in- 
stead of 90, speeding up the game greatly, 

2. The bgll is larger and not quite &o 
although hard enough to bash in a 

perfectly good nose,, Boy and girl teams 
play with an 11 %i -inch balh instead of the 
standard one 12 inches in eircumfei'cnce. 
In diameter^ howeveiv the latter is only 
half an inch larger than a basebalL 

3. Softball bats are smaller in length 
smd thickness. They have safety grips of 
cotk^ tape or other adhesive materials to 
lessen danger of being flung at the much 
closer fieldmen, Only the catcher and first 
baseman arc allowed webs between the 
fingers of their mitts. With a fielder^s 
glove, lacing is permitted between thumb 
and forefinger only. 

4. Playcr^s may be ten in number in.stead 
of nine. The extra man is known as a 
‘^short fielder.*' 

5. Seven innings are played. 

G. Softball's style of pitching is under- 
handed because the box Ls only 43 feet 
from home plate. Even this short distance 
away, however, the ball has time to take a 
devastating *‘hook^' because of its larger 
area in friction with the atmosphere. 
Good pitchers get a disconcerting ''rise” 
effect by letting the ball slide off the palm's 
heel, thus imparting backspin similar to 
that of a crisp niblick shot in golf. 

7, Because of the shortened base lines, 
the bail must leave the pitcher's hand be- 
fore the mnner may attempt a ^^steal.'* 

There are said to bo 1,500 softball p^rks 
in the country. The average cost is 33,000 
and seating capacity about 4^000. Admis- 
sion charges run from a dime to 35 cents. 
The same scientific night lighting that 
made baseball practical after dark brought 
softball within reach of urban thousands, 
and aside from numerous twilight leagues, 
most adult softball in cities is played at 
night. It is the most popular after-work 
diversion for millions. 

Neaily every factory^ department store 
and big business institution has employe 
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teams. Briggs Body Works in Michigari 
has lt>0 inter- departmental teams playing 
softball. Aircraft manufacturers like 
Douglasp Lockheed, North American and 
Consolidated boast dozens of teams. 

Because all Amei'icen boys gi-ew up with 
baseball they know, almost by inslinct, 
how to play the game. However, here arc 
a few hints that may be helpful in softbalk 

At the finish of his underhanded throw, 
a good pi Ichor finds liis right hand high 
above hig head or fully extended before 
him. Follow-through is one of the mo^t 
important things he can do. It gives con- 
trol and added speed to the ball. 

Catchers thi'owing to second base should 
use the pitcher for a line marker, lining 
the hall 18 inches over hss head. In a play 
at home plate tag the runner on his foot^ 
which is the first part of him to get there, 

Tlie first baseman should hold out his 
glove as a target for fielders. It should be 
held shoulder high and never above the 
head, which invites an over-throw. 

Second basemen should get to the bag at 
the crack of the bat for a double play and 
in balance for the quick snap to fil'St. 

The quick throw to fii-st Is a third base- 
man^s biggest asset. Often it must be 
snapped when off balance. 

Shortstops are the most versatile infield- 
ers. The best ones decide what they in- 
tend to do if the ball comes their way, 
even before the pitcher's throw* 

An outfielder's first duty Is to get the 
ball back promo. Make every catch above 
the belt if possible, as you can line it up 
with your eye better. Make the calch with 
your left foot forward if you can. Thai 
puls you in position for the quickest pos- 
sible throw. 

In batting, don*t grip too tighl. iL will 
spoil your timing. Don't hit Erom a posi- 
tion of the bat resting on your shouldei. 
Never get o IT- balance at the plate. Follow 
through to get lx>th direction and distance. 

Finally, in softball, as in any other game, 
be a good sport. Take victory as gracefully 
as a defeat. Don't beef at decisions against 
your team. The umpire makes mistakes 
sometimes but they will average up over 
seven innings. Don't fling down your glove 
at a misplay or tkipw your bat after a 
strike- ouL It ja childish to shovv temper. 
Don't let anything that happens spoil your 
game, for softball can be a lot of fun. 
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Select a slugger at your deal- 
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lortf. IIIIH.IEIII-UI-V- Yyi-lu^, 1 ii>iLht1 I .-'4 I'. mOCiM' 
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Jump Out — the Air Is Fine! 

(Continuod from pogg 37^ 

People told him he \v£is crazy ^ that the 
scientists agreed n man lost conscious-nes-S 
as he fell. Smith laughed^ for as a circus 
aerialist he had fallen without losing con- 
sciousness, Pinding muslin and other ex- 
perimental material too heavy he turned 
to silk and devised a means of packing the 
*chute 50 a flyer could sit on it or lean 
against it comfortably. 

Nothing came of his invention until the 
terrific mortality among pilots during the 
World War set army officers to thinking. 
When General William Mitchell^ ivho com- 
manded the American air force in France, 
inquired who knew about parachutes, 
Smiih w-as given his opportunity to devel“ 
op hi3 invention at McCook Field. 

For months Smith and an as-sistanh Guy 
Balk sewed parachutes and dropped them 
from a plane, with lead dummies attached. 
Smith was about ready to make the first 
jump when a youth of 22, Leslie L, Irvin, 
arrived at the field April 28, 191^, wth 
orders to make the first ^'live” jump with 
Smithes new 'chute. Smith piloted the 
plane. The crowd which gathered was sure 
Irvin was committing suicidOp but ho was 
aa confident as Smith, though in hi^ excite- 
ment Irvin didnH remomber to watch him- 
self In landing and broke his ankle. Irvin, 
too, lived to become a leading parachute 
manufacturer. 

Soon, tho parachute proved iU worth un- 
der dramatic circumstances. One October 
day in 1922, Lieut Harold Harris was flying 
2,500 feet above McCook Field w]ien a 
wing buckled. He jumped^ counted five 
and pulled what he thought was the rip- 
cord, Nothing happened. Again ho tugged 
frantically; then discovered he had been 
pulling on a leg strap, Harris fell more 
than 2,200 feet before he located the rip- 
cord, At an altitude of less than 300 feet, 
his ^chute suddenly snapped open and 
landed him without iniury'* He had made 
(he first chronicled emergency jump with 
a ripcoixl, manually operated "chute. He 
had made the first delayed -opening jump 
of 2,200 feet and bad become the first mem- 
ber of the CateipillaT Club. 

From then on, many false theories were 
disproven. Capt, A. W. Stevens showed 
that a parachute would function from great 
heights by bailing out at 20,500 feet, and 
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James Floyd Smith made a pull-ofl jump 
at 100 feet. James Ru^^ell dived head fore- 
most from 200 feet^ his ^chute landing him 
without difficulty. Spud Manning dove 
from more than two and a half miles up 
and didn't pull his ripcord until near the 
ground. 

The parachute was achieving a reputa- 
tion for reliability. “In fact,"' points out 
Ronald Colwell, a veteran of 521 jumps, 
now in the Army Air CorpSt "accidents arc 
caused by carelessness, and the good jump- 
ers die in bed," In an 11-year study of 
parachute Jumping Colwell has found no 
physical reactions other than temporary 
loss of hearing. Nor i& there a feeling of 
dizziness^ but rather of suspension, with- 
out the slightest sensation of falling until 
near the earth. 

“The greatest danger in *chute jumping ” 
Colwell saySp “is steerage of the parachule 
by slipping — dosing the canopy by pulling 
on the shroud lines. One might pull them 
too far, and if that happens at a very low 
altitude, the chute will collapse and plum- 
met to earth." He warns that unless one is 
familiar with the operation and function of 
parachutes, ho should not under any cir- 
cumstances attempt a debyed opening at 
any time. This should be left to profession- 
als, while othei-s forced to take to aerial 
life preservers should pull theii' ripcords 
after counting up to Eve. 

Capt, Harry G, Armstrong of the Army 
Air Corps, fell nearly a thousand feet be- 
fore pulling his ripcord and noted that hes 
mind was ^'rapid, precise, penetrating and 
clear." Strangely enough, the irritating 
effects of the wind, which smarted his eyes 
when he sat in the cockpit without goggles, 
disappeai-ed when he jumped and his vi- 
sion was perfectly clear. Like Colwell, he 
became physically conscious of the fact that 
he was falling only when he could cJearly 
see the ground, at about 1,900 feet. Before 
he jumped he could distinguish the sound 
of the motors of several planes but during 
his fall he was momentarily deaf. He fek 
no rush of air until near the ground, when 
there w^as a gently increasing sensation of 
air pi'essure, as if he were sinking into a 
feather bed. 



([Names and addresses listed in the index^ 
page 4-A, show where to buy manufac- 
tured products described in this magazine* 
Say you saw it in Popular Mechanie5i, 
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New Sinews of War 

(Continued from Cclorata ■Seclt&n)' 

far back as 1925 this metal has become 
recognized as a good substitute for tung- 
sten in tool steels and as an alloying ele- 
ment in structural steels. Since 1925 its 
use in carbon and alloy steels has increased. 

Dr. M. A. Grossman, director of rcsoarch, 
Carnegie-Illinois Steel Corporation, points 
out that back of the strenuous role which 
steel plays in present day equipment is a 
vastly greater knowledge of each step in 
manufacture than was available years ago. 
ToOj control of every operation is more 
precise, resulting in a superior product. 
Both of these have resulted from research 
conducted for the most part on peacetime 
uses of steeL Three of the most important 
studies now in progress are those on 
toughness, heat treatment and grain size of 
steel. Toughness in high-strength steels is 
extremely important in the war machine 
and weapon, as well as to the automobile 
and farm implement makers, to railroads 
and to many other users. Research men 
have found that the shape of the structural 
member has an influence on its toughness 
and have developed tests to study , this 
effect. The extent to which a steel is hard- 
ened by heat ti'eatment is termed its hard- 
cnability. More fundamental is the re- 
search being done on grain size. The met- 
allurgists have discovered that the grain 
size of steel may be altered by various 
treatments and that certain desirable qual- 
ities may be achieved in IhLs manner. Roll- 
ing steel in the cold state is one means of 
producing a finer grained, more workable 
steel than that which is produced by other 
processes. 

Steel men assert that the art of steel 
making has been revolutionized since the 
early twenties* New products have been 
developed^ the quality of others has been 
radically improved so that they ai'o now 
actually new materials, although called by 
the same names. These improvements in 
the finished steel product ha\^e required 
basic changes in steel making, starting 
with the I'aw materials and moving stead- 
ily through the making of pig iron, steel 
ingots and each step of the finishing proc- 
ess. The quality of steel now produced in 
the opcn-hcarth furnaces is a far superior 
producti definitely suited to the ever- 
changing and more exacting process ^ Blast 
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ful’ngces now produce a better pig iron fay 
sdentific grading and mixing of the ores 
and where necessary the crushing and 
^i^lng of the oresp coke and lime-stone that 
go into the pig-ii-on-making proce^p The 
open “hearth plant has become a process 
laboratory where the steel made is now 
produced scientifically by dag control^ 
temperature control and control of the in- 
gredients going into the steel. Uniform 
qualities of steel and uniform heat and 
other treatments required through fabri- 
cation of the finished article is facilitated 
by being able to secure steel in which the 
grain structure is controlled. As evidence 
of the improvement in basic steel proper- 
ties, budding codes today permit the use of 
a 20,000- pound per square inch stress, 
where two to four years ago it was 13,000 
pounds and previously 16,000, Automobile 
fenders may now be pressed with as much 
as 18 inches of crown„ where 20 years ago 
two or three inches was the maximum^ 

In a related field, the heat treating of 
small manufactured parts, Westuighouse 
engineers have developed a gas which is 
regarded as the solution to one of the ma- 
}or problems in heat treating — the harden- 
ing of steels without softening or scaling 
at the surface. The gas, called Endogas^ is 
used as a protective .atmosphere for fur^ 
naces and it is now at work in all the major 
airplane engine and accessory plants turn- 
ing out thousands of parts such as shafts, 
gears and bolts. Not only does Endogas 
coimteract destructive gases that soften 
steel surfaces in heat treating, but it also 
saves time and money because it eliminates 
the nece^ty of machining steel parts after 
they have been hardened. 

Other companies have developed com- 
binations of gases or methods for use in 
scale -free heat treatmenh 

Rapid strides in the science of steel mak- 
ing have hadj and will continue to have a 
profound effect not only upon the manner 
in which modem warfare is waged, but 
also upon the national economy. They have 
made possible the development of natural 
resources, the newer progress of transpor- 
tation, the better preparation and pres- 
ervation of foods, more economical 
construction of modem plant and office 
buildings, better roads, better agricultural 
buildings improved modem aii^planc con- 
struction and have made contributions in 
innumerable other fields. 
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and for self-odvincenent! 

arms! Thr artns and {mnd-a of mlllionA 
of men in thim&ande of iiidoatrial plant^^ For 
efliciency they need good tools. 

You^re lulng tie best files when ihey’re the 
wortd-famoDft Nichotson or Blmrk Diamond 
brand. . « . Files with plenly of bite for speed. 
» , p FUee with eorreci cat and evenneas for 
smoolli Jinialiefl. « . . Files with toaghneis and 
hardness for long life^ » « « Files in shapes, si±e& 
pnd cute to assure Th^ right /i/e for the job, 

(Fast-procluctton requIrerttttiLff in defcnRe !Tic1usiTf« 
have set iip a demand far many types of spedal-pur^Otfo 
fIteA— for brass, s-taliil-cifa stxsel, rilea^ Ja-Lbe 

work, etc. Uring vauriHlf up to- (late oii flleo. Hardware 
and mlll-aupp[y carry many it» wi^l ml 

standard^ NkhoUon and Blaek Diaioond Ulem.) 

^EE atPAt^E aOOK, Fit* hir 
Illustrated. Jnterevlinif iinil Jnforuiotlve. Aim free 
Tcd-unicai BuUetlnif oas BpceSill-tiurpc^c^ fltca. your 

problem. 

MICflDLSQN nir €0^S Acora SL, Ptiriiiin^ R. I., If. S. JL 

riflni. Pojt OmIJ 
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Mirlin^s popular 
22 CaJ. automalid 
Six sliDis as 
fast as foa Can puU 
cngfctr! nulinry 
type buttstQckt TTtVf OFF 
and ON Safety^ autdmaEJc; 
side eiectiQa,, famous BaJ^ 

Ufd rising. A 

buy aU F I ■■ ■ I « 



f» h«dum« THE MARUN FIREARMS OK 

n«tf Cftabi ta ^ 3S Wllhnv SL, 

nviS 01 |iiiiE$r- EKMUchriiAv^EhiiE 




***' FLUORESCENT 

Screws fnia Socket 

Ordinary Butb 

pjlTCIIS WM iKfW iim. t 4 . 1 >S l-rKtiKUnr Tube- 
a — Np "FnptHl 1 nli;AvTt" or u^ec lJl wlrlnt— ■ 
wrow in iJid [l-.aT¥t; Uihd LlTE'Knfa F«i-> 



tLii-it« now oficffi up f.AbuLauA ±^\tm l^n 
ijiHrC*, Itecftriu, liuDMB— ^ KHSHilOTui 
ZINT Lli^tLn;r. Th»fl- 
lijrlllMi BaT#i ha-fiitift hjH 

bminm rcit Tibch. JLQ fCU 

NAMtS^ DM CTf diElClli iU ChibM BU 



j^nuln# FLIUKIJKSC^K 
iTw t-lchfc— UTi dijrl 
n rwdinl. gjb^. PLUlb bm\ 



SCREW- 
IN PLUG 



^s, 



FR££ TIUJLER PARTS GATALOa 

Wo-' 1 1 aku« yau lamcy □□— uprlJifs, wb[»l^ 
coupiAM, wiiuiowii unTifl. pumpi, hnbkjUF 

iwfrliMnurA, b*d>. Imjrpa, liulita ^rwt aat, dV 
lunr«i fltrtiJlUnb tatlui— fhr*iyitiltag. 5P*rlHl dUP- 

roiiJLt to mfr>. KATPdpial tRAILal UUipHVHr 
4 ^itUii rfmmA BHd COr BorTTWHirn ta JCdj-A-Vut InduBiflHL irve. 

PUT Ji* W. A¥Il, ■llwujhMi, 



M 



eUNLD THESE I^HOJECTS 



Fee ^hriJn nc Lxirn. F. 4*7 Iq failed. LPit^AUad fabiH- 

IxEbU at.nl«J h-2a [>ufcr^ |F[nii!iT.I|| IhhE-LO ' 



nc Lxirn. ^4*7 Iq failed. 

l«J ll-2t tJufcr^ iFlmilr .. . 

Mill. Hbc. Lkvq Pum iEijnbM^niil. Hlirl, 

DMrh biij T>dihp ^eT. llolLud PeIt - 



B LdPLTBTH m ’OM^i II 

^IJ . 04 . CeL^oe aiwlnJlJu« 

ciArrsMAH^ mtkii co^ Dipl zm h 



H rm^, XSc Mrd, all i ^ 
iF mndni, Hbii lOa, Lfidw. 



m 



SL. mw^mhmr Wk 



^tOid yonr own 

SMITH COMPRESSOR 

With a Bmltli Ciam- 

PTriwor HeaJ atid A^merriBS wb tsr- 
rlAlP ccnpkic InitriiiitiDhLi fc^Bung- 
tbLl iroTl4l-fjIlLO<llS COOUFTeiODf, 
All Tou nc9d is a Fcfd. Uotar bad 
BtLop Yault biiTE ■ pmooth- 

petioHiiLDe, tfflgcenc cemprraBor irith. 
00 eu, fL. a incaut? ci.piioity'^tll tbe 
ptFOBT you B*fld tn rtHjmtfl ™k drills 
tnd pflvJitg DHaEBirx, epruy was. 
naadibliuCluBi etc. F^ctaurg vp ta 
17if 11»«, a B^iuaro IikIl TTAatl 

ecnipr^ with bdfh speed eoBipfesr 

BOT TAlreSfe iubaniatio unlcadiDc; ind 
JdlLQg. 

WrU* TfirfAjr/ 

COKIKUf SnOTH a 00. In«; 

410 Cellege St., Grncn, Ky, 




Trailer-Blaring in Africa 

{^nbni^j^ from png a 71) 

men brought to Europe, Yet it’s the same 
animal as the Samotherium that lived in 
Europe fifteen million years ago. It be- 
longs to the family of the giraffidae^ and 
like a giraffe it has atrophied vocal cords 
and horns detached from the skull, held by 
the skin. It has the neck of a horse* the 
body of an antelope^ the legs of a zebra* 
bovine tail and hoofs, a tongue as long as 
an anteater^s, eyes rolling like a chame- 
leon's. To top it all* it has four stomachs. 

That humming ahead of us is the Mam- 
hutL village. Grand little guys^ these pyg- 
mies. Toughened by life in ihis world 
which for us is an infemo^ made tireless 
by long game tracking, fearless by dangers 
they face every moment of their existence, 
they are shy with strangers, but faithful to 
the friend, kind, happy and gallants 

A shrill cry. Our approach has been dis- 
covered. A deadly silence. They wonder 
who is coming, are ready to disappear in 
flight. 

*^Ea-y o-ho- oo -h ol ** 

They recognize me by this cry. 

^'Aa, baaba, yambo baaba yangu!" they 
shout. "Here thou art, oh father. Wel- 
come our father!'^ 

Three days of march, behind untiring 
legs of the pygmies and each of us has left 
a dozen pounds of weight on the trail. A 
wide river teeming with crocodiles bars 
our path. Pygmies climb like monkeys up 
high trees^ let down a long liana; one of 
them swings at the end of it» just over 
scores of snapping jaws^ until he succeeds 
in gi'abbing a branch on the other side^ 
Then all of them swarm up trees and along 
the liana, weaving colls of vines until a 
bridge takes form* high in the air, and 
rough stairs are built for us. 

Up we go to a dizzy height- Steady now. 
Let^s not look down at those twenty-foot 
crocs. Lei's not look ahead at this pre- 
carioua contraption swinging at every step. 

Safe on the other shore, we rest while 
the pygmies explore okapi tracks and pre- 
pare their traps — Wholes three feet by ten, 
eight feet deep* covered with sticks and 
leaves. 

Four days later Tumbakoj as we call 
him from the way he asks for tobacco, runs 
in. During the night an okapi, a big male, 
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has fallen into a trap. Now we must build 
a palisade around the hole strong enough 
to resist th^ terrific thrusts of the animal 
once we have lifted him out. Then we wiU 
have to coax him into the cage other pyg- 
mies are already building. Then, inch by 
inch^ the machetes will have to cut a path 
through the jungle. 

Can-y a cumbersome cage like that^ with 
a ton of kicking, lunging okapi inside it? 
What did you say? Take off the bottom 
and let the animal carry his own weight 
on his own legs? 

That’s an idea! It works beautifully , too. 
The okapi is reluctant^ the cage pushes 
him, He to run away^ the cage stops 

him. We can travel as fast as the pygmies 
open the path. 

We are a bit late facing the buffaloes^ but 
there has never been an expedition which 
w^asn’t behind schedulen Next month well 
not only deal wnth the buffaloeSs but also 
with a certain nine-foot leopard, some ele- 
phants and lions, and meet the Giant 
Princess of Rwanda- 

Until then, ^^Salamu, Bwanal” 

(Ccndird#^ n*Kt 



Crepe Paper Tints Photo Prints 

Photographs can ho tintad almost any 
color with crepe paper and water. Place a 
strip of the colored paper in a tray of water 
and let it 5oak until the water is about the 
desired shade. Immerse the print in the 
Colored water and allow it to remain about 
10 minutes* Then wash and dry in the 
usual manner, 

— ^Wm. Swallow* Brooklyn, New York. 





Ti^TH a Sdaulc Trijlor ytsu can hrrt a 
every vetk-end. follow tpasonal stH>JU.i,W 
^icat fcmic md bisEoric spoES^ . . . ■Iwp.y? «-n|o:v 
[he finuc ax^oonnOodaiiOnS at lUiniiUUJn expenic. 

SdiUll^leAdei of ihe iadmcrT^prcscatt 
□lOdds 'vith groiEir icicrnscd hooi ipacp, h«d 
[oom *nd ArcL N>ew fncures indpi^# 

-double-floor, oew, improved 
hntpna shothef, [oiiet. luxurious 

rnedinnitm b*d*, hagb-door Ec^laet^s:e] 0 [ 5 , 
miT fiflOdefo liyifkS WATenieenre. 

Si^l or ICxoniir cxtedocs. New Iw 
piaqe$.See iheaE reiiiAilabie new inilerS 
*1 foui Scbuli d-nhrr'Sk or wrke DepE. 

3207 hiilf Trailerj, I nr. f J kh att, Icid- 
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SCHULT 

TRAILERS 




* Out T-AEUtifl DiiIhiLdEcil 
^ ^ dirHl inm fiet«ay It ™. t Hlllt TflPQJa 
SMrinjj* • Vises & Fnmea ■ Tfrinla 

H.C. WILLS CO. 

tM* W.4> 



NEW SANDER READY! 

H«im }^it*tjvLhbi, rrsirumfinh Tiuidc] niiafeTi.pDllrni 

nuili-pr^, wd.ir|Lii:|b«^iHj ^|*;^| ’ji xynsta I ti*iV iLJ^iNTO!^ ANl>T-!n 

ciuicfci^ j’tjrwH. nfid Fn*lieii«’H ■w^M.la^, %ikTAEi 

piwl I’E^.^STrO PnChTTiCTRl Cut* rni4 siHt i-|*HJi nn EHCLO^lp 
EE^QES. Lifetrlmw BOfi-llip curv«i. tntiJv. 

liuun- Iff iLKUtia-me IiauiI work, IJoks Lc-[E«;r Ho-thing ' 

#>ii^ rih« ii.1 cinU e >4jLini crtiiy tr-i.^o I'on 

H.’hiriijjfn. T»Y it 9 Ottfi. iJn-n. If ii<.iH jut- $4 JC| 
fi'frtljr F^(»jrn Lt aii 4 Ti-H’lS rennd. |j / 

FTi^Pirv nramp-Uyr ■ ^ .. 1 . r . * * 

IP n ^ j^l Or wrLE? f[>r P?fc- Clmilar 
Ih H ^ F 1 LklLuumlLns ihkR tmn.'^Liau nri^ 

I il Invrmilofi «in-i (.imff-, 

tflfUj^. IKrtaEitiifn Wrilw II01P-H1 p^HZanJ WlLL <[1^1 

Wfarf lw=l-i<Hw Co., it -fig. Warhitai.H Pfpt, SFl. U. a. *■ 



AjKoanunt prof'll 
u llui ^4. 



fidiM.wj.^nwrw. 



a! lin^n ruiiiwrijg HDil -drihiUL. 
W4Hh you- dr^fau 



- — „ — 111 4i\f^n 

Till l>HI&i*giJ fcWafl *tu Jy il iii H m L<allK ■! homi. 
q^ED *!kLil*«pffv i|B4 dfilUtn-^h t«J-a tlTE Lu t]:7A ■. oKmlh. Sne! 
prow BUM Mmi llUftM fit EHCE Lhjkl irii 1 r.r-^n -.-mir hyiv Bo 

■J-. h>- •L-rr^n H. WEMfrELL DUNhLCL OHIO 

iH-tTITITTE DFTECHNOLOD.V, DEPT.K. CHECNVILLf . OHIO 









o 

workers:^ 



MMRmM 

^ , . . HUnV'i bk^mtl-wwl 

CAtAldSCF UP^TO.BATC IbEAS f4Tr CX- 

prrtv arU. -bituEcius;. SAMfiAIHB 

In rare vroudHi, vcfiHnt, t»i| ALL l^kFidlri 
■uph||«4. 14H 30 ha color. Act 

pwtcdl fiend Dnhv lOe 

CHAFTSM AH WOOO AlHVrGE CO. 
t- WlAri> Ah.., ta«p4. H -4-r C-hidDa, III. 
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Sivr rtal fnofie)^. Buy tlLre^l; fniEn the wcifld's lar^E radio 
suppiy hjQusr! Qtt this bi^ frttbook ttid m the CXifa valu# ji^^U 
gtt from LaffiycttC, J96 p^^ei—dazrm of compEetc ratireis and 
phono-rfidkOS — ^|i4ridjneds o-f natlonaEly adverdsed kits, instni^ 
mtnti. and parti — thouuniis of ^rmU prt$p hafdwarr, and 
tools'— and it's FREE for the asking, so -don't be without it. 



CUP THE COUPON NOW 



aaJ i#atf il — ivt'ii nu^ fpur «f#lc3^ right owJ.' 




g LiJj}wibe EtadJo- 'Cbjf. 

P<pe. JkLv:]!] NE. 

I ^ IM Sillh Aitnw, N™ York, N.,Y. 

I PUatr Sttfih FREE 



Jinnlk ... * 



HtW tQIM. N. V. 

tta flllli A.rl 

CMigji^, ILL. 
■mw. ^DCihMW'd. 
A1UNTA, 4A. 

TiB ririuliMt UIIM 



I9ITW<. u*ii. 

iNettse. -fi. T. 
Kiwuk, H. a. 
■lAUAiSA, L I, 
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FRESH WORMS! 

Adili j. Rchin W4rni ButitlHL In yoUr aLlL^i 
kii . . uiliL lilct! j.Lani( aLL Uu iriiniL= 
:pmi m^>.I toi lEi L-iMdc riKi^kcia Li-l-p! 
Wihj|:i3i iv>y ll|t^ Htiil Llvtl^ r>^l luatij 
ikiyi. Sl-Djitiirp r^indcrtiAtliiti 'if.t, 
Lrkrk In IJUh |NiE-.'iLlDil hiH-ke-L. SEiHixSlr 
ftiHrli- irf ,:}ll CrUI I 1 ih.'£hI. LrHl > LN||- 
F^Dtiia ^lichc-E ’TMlayl \t yiiftir i1tJu.n<r, 
ITT ttkrnrt Lf Jbr 4'aciDD( i.inpEf J^n 
. SSL(H^ ['^iisLpjilJ D.ISVV1 litre hr T'. 

THOMAS BAIT CAM CO. 




- A.)i| Liuly [n I An . .1.1 

Hmft. m-74i 
LA.KE GENEVA. W|^, 



FRFFI “FiSHING DIGEST'^-^,, , Tiin ^tii 

Itk illuL.'.ti fihir'in, PtLiUi^. Ihr illftl’ |^lc:lude■^i 

chart <.if o r I rl ‘ r *:■ t- li r rl eat e li e a . Ben t fi e e- 

Wfitfl JOHNIQN MOTQHS, jflQ PH-ihlriq Huad, WjiikbqHn. III. 








J WIU. tI.E. LT^<>d find ]irr.v- 
cn, Shaper yen! cuei ninkfl 
dtjska. Iiiblca anil nn and- 
In-D-T vAirii'i y rjf of funiLlure 

teatly Alitnii QUb rLA uf kuiHl 

pruftarmLnfdLip. Tlw tmrgfl H^ltetlon 
ol cutlers iLvnLlialila- loeilfeH it putallilu 
to Dblntn nu uolimlted nuinbcr of dc--.- 
Ih^l UbikMle aoJ iodLvkduiit 
— Ljiqi ALiLraiJaTd dciit^A. 

Oum^A pikiriuHcrlLtbe- iJior%uirtar..^.::w ir 
iiniclldil di.'-^irn nad ruiHNtmrtjnn nuki.>. 
ll^l" Stiniwr -M4 4HJii-Lniidij!~ hJikuv u.n4 
Dn |-f> -n^ hllOl’. SA'hil hifc- J-iMif 

rniBt-iiy; twln.^'. 

DURO metal products CO. 

N. KlLPaHE AYE. Phi. 
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Code Practice Oscillator 

[Ca^QiJjnjued fr:Oin.^po ge_ 1 35J 

tapi>(?d \inivcTsal variety is rriounied dt- 
reclly on the speaker. In operatiiint with 
llie Volume control turned full on^ a clear 
note .should be heard when the key is de- 
pressed. In case o.scillalimis do not ocoui-p 
it is only necessary to reverse the polarity 
of the audio transformer. To do thisp shift 
the brown speaker lead from the blue pri- 
mary lead clip to the red: and the long con- 
necting wire from red to blue on primary. 

Note — Remove jumper w^ire between 
common positive and — 10 in Fig, 1 of Tun- 
ing-^ Eye Set Tester, May issue ^ page 134 A. 



Seven Crystal Sets for Beginners 

^Conllngea fi'gni page 13B) 

broadcast set. If a 365 or 3T0 mmfd. con- 
denser Ls used, add 10 or more turns to coil. 

All of the remaining experimental cir- 
cuits except No. 3 employ coils wound with 




No. 22 d.c,c. magnet wire on 2^-in. diam- 
eter cardboard or bakclite tubing, the 
length of the tubing depending on the 
number of turm specified. Tran.sformcrs 
shown arc regular audio types and the 
cr>'stals are of the fixed variety. No. 2 is 
the simplest type: tuning is done by shift- 
ing a clip tap on bared turns on the coil to 
point where loudest signal is heard. No. 3 
calls for two variable resistors (rheo- 
stats) connected in series. No. 4 is a com- 
mon variety that is fairly selective; both 
coils are ivound on tlie same tubing. Nog. 
5^ 6 and 7 make use of tw^o crystals. These 
circuits are more or less experimental but 
Will step up the signal strength. No. 6 em- 
ploys a push-pull input audio transformer 
with center-tapped primary. No. 7 uses 
two transformers. With all crystal sets use 
a ground on a cold w^ater pipe and make 
the antenna as long and high as possible. 
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Luxuriant Lawns and Gardens 

THIS NEW — 

EASY WAY 



VITAMIZE 
AS YOU SPRINKLE 



N'EW — jJmpSeK eas^i’, quicfc way to- VITA^3 IZE yout cntJpc \ kwt \ 

iinil uriJiU ii. Ai^i^uri?' ^'Liuraeir n-f j|'Qri^eL>U!A. Insiuriucit ifovb-i'-rs a 

liiHuiJi.ik'uL aiLriHiCdvc lawn tti2.L ^^ill tftivy n{ y^iur IricncSB 

NO FUSS-NO MESS-NO BOTHER 

Sim&l V tba nazale from your jiapde^n dtop a VITA M I ST 

C&Ptridfie Into the tioae, reulace the notzle and l;ur?i Pn Ihc ™tcr. 
NOTHING El^ LIKE IT, One Caitrldfit will Vll'AMiZE 
1,^00 a£|uara feet. 

THIRTY WEEKS- SUPPLY . . . P^taipmid 

Packed ciifttldues in ^ hoic — fiitojtfih to VlTAlIIZE 2 I ||v 

1,500 square feet o-nw 9- w«k iot 541 ^ 

SPCCWI IlfTHOOIMITOHY (tFFEIl—2 VITJIHIS7 Cjr«idK*»#Wt|^ lOd 

BURGESS SEED & PLANT €0^ 217 V.T., GALESBURG^ lillCH. 



NO SPEOIAL 
NOZZLE 
NO SPRAYER 
HD EXTRA 
ATTACHMENTS 
TO BUY 



vou i« Popular M^haniCi! 



AGENTS SIGN LETTERS 

Fof &tere Fronts aaS OOIh Wladovei ADTQVie caa put 
tbMiL aa- LJIreriaL oner to reDerid agentfl. 

METALLIC LETTER CO.^iSI N, Clitk 54.^ CbLu|o 



I .-WELDING OUTFITS^ 

t^^pvy-iLuLy, -mcHUiLm ojid l<e*il iU^I-nl cuifLti, ■ac.ta Lcj 

BTO.q0; WtJdJnf tofizhH, #13.94 ; A-vIbLIdiii -nnr] M^tnl 

HtrcbH. tb-aS; Hj^iiUlnM thA I#?? t» ¥l#.79 i E1«Ot« AFV 

ilEAjflO W ns4gpt^ MuihliiA Cfh^ Dipt. £U, KunllEpn, Oblh 



ft jT«ifT»tEri fumiah AC time ti rlLy 
C-U/rcflL TJcil f<dr ilind-br- Wtt| 
dJ] liurngrt, atolceM, r«[T3c«^&L0fi, etc. 
RnJiije nt^n ffOWiJ Hn£ £ 0 «d CTF. 
puraTErttPi. fTteUiflcr <^hiPH?rs. 
ix; iacti>ti with AC tike>[?fr. fUxeii Bd 
lo l«,dUd WHie le 



KATOUGHT.it ElnSL,llmatt)^Mim.LliJ 



forepart! for Defense Jobs 
WitA Hetptiil Books 

H<r* XT* th* bflokFi VQU noc<5 to prepa™ for good jobs In 
Amer3e#''4 VMt pr^ctuetjon proEram. Pay pcat-mnn on de- 
livery (U, S. A, only! or rein it wlEh a-rder for po«tpe.id 
dal L very. Send lOc for bi'T 123 pace eatalojr of books and 
hanEllorafl plana. 



SHOP ARITHMETIC %i-V> 

#HOF OVOMRTftT, ALneaftA.. 

THIOOHOMTTHY . . ■ - -*5-00 
»HltT METALWORK. . . > EJ 
lOOL WAT# TO VB* -biOhCHETE 
Da ffwn TPOflc.1 Hir* 

IlHHiey . . . , d 4 . r n T r n 1 #1-*# 

KTKEL RALIAHI 

j-lilhW Ija U3M-. . , ^ d L .. J . F 

BLUEPHTHT RRAoINcS 

Fat niHliLne trnd^«-, ■ .fl.56 

M^hime ehor work 

■■Siitjpcvata n-bbtliOiM .,.. 32.7# 
ELECTRIC WELDING .... lL.3¥ 
WTACITTtEN E WELOl Pia f 1 , 33 
DTHB'3 AUTO ENCTCLOPEP ■ A 
I.Niw E^d.l Wor]d''ti irnat- 
fxt haali. tar D.uta ni«-> 
chflvilc# . , r - ■ - - F ■ - ■ lO.Ofl 
■LRCTRIC W1RIHB 

Il'lf-llLdH UtlElUtkllBr ...33.30 
MOORRH RtRRIOtRATlOH 
EJcrtrlc. gli. ll« awT- 

iea «m«Tt ,3l.OQ 

3MOP wort* LiRRART 



B tit v o I u -m ti -i . evtt 

l.ilDO projctLcELt tLoic 
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Idwi I- . 



AVLlk^ 



*SfA 1 



PRINT REAIIINa 
Km- iMlIldlnf lEpilvii. F . . 31,33 
MECHANICAL PRAWIMa. .31-10 
ARMATVRI WlNPltl^ 
CwiiOvcCLflriL wi-ndmir. 
mujlrlrff AjC, DC nto- 
uiMi ftn-DraLii'T* . , . .33,00 
REACT I CAL WOOO PPNI3HIINO 

lip- ta UkLc-- *±.33 

CARPENTRY, lOI KERT , . . fZ .OO 
Hcu3C COHAIrRulSTtOH 

arrAFL# — ta-oo 

TIN OMITH'S hFiUPRR, F ,#a^O0 
TOOL HAKIHQ 

Hthl fcif tKrflhDnsTD 

icruj. I^LvHlICfHl 'H'Dtfe.- 

rrt , . . , . .#1.10 

PAIHTIKaftOECDHATlHO #1-90 
KDUNDRT WORK . . . . , f -ta.OO 
PATTERN MAKINO #3-0O 

pl^mr In 0 

OfMEWiinr Jr lniri.HlriBf . . 33.00 
CIVIL 3ERVICE HAHOBOPK 
jiujdy tar T^iicnL,. 

Sn»ie. dlT JtiliR. ... 11,00 
WELDIHQ EHCTGLDFRDlA 
CJoniTiJeia- i*leinj\ca un 
^1*rCfl.£ bte, ciiyBcciy- 
krii?, TTiLFtBfi^. Thivr- 
cnlt It.OO 



POPULAR MECHANICS PRESS 

Raom 3»1 * 30» Ewt Ontario St., Chleafo 



Build * iNGAt Jit tDfMd Yuii c«ii do Le. JPuDt tbc- 
hind yoML'va waileikI— power. u.lL, or nw bokt, 
1rhk»i ii4<r«t -ptllUnii rif thw- JecAT Wj til 

Oil 3 3ML>r«H. tiuodrvdp m pbiiloi. ida.nd, Ulii^ 
■cv^ciu nIui-H-H tirwr |ri jilmiUr .irLiF|i-bjf-jiLu|j 

rl|iV4^|.lcii^- ^pic-JAlLy iirdtHirM Eur idL^io- wLiT-i 
34ml tre ntfclc- -iltlll nnd iriSiMriOy. Bdlld 

biMti ta EEll fur pHfll too. 

PLANS. METHODS AND MATERIALS 

Acfu7.t worklri-if plmr And i«1wio« e# itpI 1iOfi4.-i 
under ebiENtnjc[GL>n □fuLcosi building eoay-. ij^hEiwn 
rn.itarGH.lft nvhloil ftrul ro4fc-bOiit«n coiu. Hun- 
ilrwln Til-riur^!^. N4 (ftr mIftLftkO. ]i1i- 

Hudi>'i:pkHi?. lTii.v|fciilLiViL MPii nkll^t !n«|nHF iLpQdLliniZ 
nnlllii'K' or«n. tofl4: klnKPa liofl41'nK' tmni. ai^u 
bDvr tD eonTf-rt aLA Pant motor far maclno oh. 

SEND NO MONEY 

enter Ifcnnt Hi*0k un PM(ji,L «rd. Pay onioLlT* 
ery. pluw Eew zmie rhnncM. Hrturn Jn i ■iAl.'f 
Lf nnt jiac-osed luid (ret mufiey bad. Dr servit 
i^i1y E1.OH Willi order h.ihL we pay poe-tiKe- 
Ordrr 1»K5#iif- 

POF^ULAR MECHAK1CS PRESS 

±0Cl Edit Ontario Streep DepK 39d« 

Chlc-D^B 



HC^W TO BUILO IS 
DiFFErtchiT eaATS 
CraUGgr, IR Tl 
lobaaid, le ft. 

Kaj] hQFiU 1:: Ft. 
fit* n ft. 
lUce ^bfLI, ]7!4 ti. 
Hs-ftro^UnB. li ft. 
Runabaut. 11 CL 

^11 hna.i, 9 rc. 

Fkit Hl>tC«TT» Out. 

15 ft 

RUbGtiOlJt. fE. 
IEorJkuL 13 tt. 
Diutby. a ft. 

KflyflJr. 11 ^ ft. 
^ecEldbil JtORbCaL 
IE Ft 

iVOIV 
OMLV 



COR C E O US 

TULIPS 



Maf^nJJtcaciL Rainbow A#Kort^ 
mtntof BDTKCDugcoliiini-GhQfOE 
lynrwtii. Cottufti; aoj IStTOd-eF 

TulLttj — C-Hpajffeed 
Nea# Spri^. Order Niiw — ^ 
post card will do. Bulb? wLLL t# 
scot C. O. D, parcel pact, at 
rJtjht lime itye f^ill yiaotiPB, 

GUftOBS SEED * fHJVHTOD. 
31TT.D..a OAUMURG, iRlDki. 

ORDER NOW 
PAY NEXT FALL 



Notef 



Tirit IftUtO 
VITAHIH OAltTAItmK hlaB«rbb*d 
en Pace t2 of Iti# Juhr Ibbu* m 
PopidHT Moctiuicfc 



JULY, 1941 
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EVERYTHING IN RADIO 






ALLIED 
RADIO 
COfS». 

BJJ W. lACMSDN BtvD 



AT LOWEST PJf/CTS/ 



mil - 1 1 lA HFil EEi?^ EMp rt«lc Ihr.- 

iliiyn.; IlLi rj^tliliiff Nmw U\ UmiIIciI aIm 

iiPVT n-Wif I^f-nmal P-arlDlilc^; lEcrne 
lYllCniO-tvrDTiJrTii; i|^’n> irnnip uipI 4u(n fLLi-> 
;.Lmij'ii t -71 iVdii S<iimil flyiLutni ;iiun 
l?iilliki!' K\t*: H-iLi^ri, E00I1, brtilht 

ni^irf- IlLin ITi-.fimi |E^eti:a 41 l-ritL i tifki pF-l 

{ifiL EJi|k FItEIFJ jtaiLLu C'ulnlof homt ! 
Hodlfl BJlId^ra' HARiEbtiQlE. 

Ki-Hfironi' Ln ndJij - — 

iL<-i-.Sft n lUc 

HHdl* Dlctl«njr^. TcviitiJc-I c, 

‘iy.Lu.itjIc. ileflnL's ill 



\pnn 



lOe 



nTBilre monei/ ass A 


"BUILDING 


' 


f BE. 


AUTIFIER" 


Cfljh In cm bilr -dltmand for better 
toolliDr Uld Tdiafl^r iBAliaR- pna- 
' JiOnry Aurfacri. Calnrcrefc^- bkii-iJ- 

taflHA WBterpmtifig txX-^flQTm 

jLnd iDlArlDre cit aheI fid 

' huLldlnjcn. A liquid 
1 pJSiid hy p|r pp^ilsUre. Raultv ol 
atl- color a. AflJ tciUlroB, 



Profitable Territory Still Open 

B4prH>^rtu AuihnHud. CciIoitttLp AlipLLr-Aur 
bullO P pTnTvprmi.1, tmMlL&bkc- IdcpI nif 

r«jr owtIj Wt -pSA fcriukiinwDt avid LdiBtuc' 

tlaru; -DfUs^ iBHlrirt capktai r*«iUAiriid. Uoieie' oskm- 
I^HI HpOtfL eiMUi U- lOTF -P" PWl^ PUUif* f-Mt, 

■tlHilff jirirM up Id Tr. Mo 

nqukE^f: WQf* ia. — 






. *uy and fucLrutlTiif. Ai 
r ntlElnB for- tm tKmUta 






■kmiinrT tj*l»y by 

^uiknnv Upi^iUMFlkiV'''- 

COLORGRCTE IMDUSTRIESp INC. 

b 70 fmaim Avfl. hbI lMd.^picb4 




SHARPEN IT YOURSELF 
WITHTHEjIFFY^HARPEHEft 




Mikft Mfitfly 
ShirptniiM 
iHl S«ll[d[1 



'Whr Pfl-T tl ta ti->A0 for ONE »1injfp«viSn<T lHi It younHilt 

Ln ito jnlniitcj with n JEfTYF ti»h* BMM»y iJiiipEoine mower* 
Inr mti<T»l Cood f«r THW'? 'if iViiiW I n.B»l iv-u toOy-p -nd p«|r 
Uuukh nitkiHB «JMurKi| i-l HPti'T^-E] and ^cIibtch Lf 

fl.ik.n. R||B«iHy ■■eo ip idiil dak^ilfityll JIFFY MFa. €ia., lllllcy Q]k., 
Mlt^aukcti WSh. Wi.-rt-b&di 



NEW ADV. MACHINEI 

u!tvn%A^ Ic POSTCARDS 

Lvtfn HOW hundvftdi of buiFnMtti an 
b 0 o 4 llrif| wlUi 1c Matuofli— pro- 

ijv(xd j?n t^iuL with nmr, paEantod. 

TEH- 



OARDM ASTE 



Ju4t E4IV1CI nam* fftp 



rncc liiiratralad lipoli of fdonsy-maHika 

tilibL lAfflBt for ^ur fauilnoEt and tiPmplaUll 
tJnlG]piNi AdiCFlItrno Plani. Wr||« hHtsy. 

CARDMASTER fiitwBwiiiiitATi,.D>|im, C|i;io;B 





IfftQr t?i¥-9eik£ nnwoT bill 
vfiU ttiy a WITTE that 
prpiiluoaa pow<<r ami tlfflit 
Ear Ic a K.W.H. Snvg up 
tp TlSt^r A Alxo for EfaiT 
WrEtd today for 
flmmOp^ pIftW. IJtpritUk^ 
and Hams of daalor. 

WITTE ENfltHE W0Rlia,1H.B OitluU flruUllllil CUT, Ml. 



WORLD’S LOWEST PRICED 

mm MACHINE 

lOIAL FOR tmiNtSS OR F1«0 HaL IAL 
miARANTKICIk A<:rE?]AATl£. ^{<4 b 
1 W- OD?r 3 l#-| wElh ^hlv m titiSil rtttkt, TtaTAL dOil 
AiMf. wIMtbcLI. uiiL||Liili*f . iL|i|i|ef dEhO 40 
i'MJiLiJ up 1 # ini iiilllJM ]"iyH rut YUhll 
□■lor iBik iHrr IdiAi l□kll — f'pr 'aui.lJi^H, ErwTfHM Tu End 
kV^Md LMC. f] |1A rLAKTKK. KeuiI ruiii« 

ini| qiJikna r4f pC^tHLin Ot-lj- 1 J ?* pflui pOIIAfi!. 
AK^rwl full mh hE MJtil--l'- V H 1 RLCiNijr h>ck Ip If) ***t> 
it nE dtli|hEtd. AfiEtlTE WRITE. 

OfUCVUlhlt MA0NIHEOD^eMtri.]DfPT.Htt. P d. ICl IIILOMIDABOJLL 



«3T liSlfl llH 

FME TRIAL 

0NLYS2S<^ 




Fcuf'Putpose Amplifier Unit 

(Conlirku ed f rom paae 13 7 ) 

the circuit when phono pickup is used. 
Transformer {Ti) Thordarson T7SA59 
type used in building short-wave trans- 
ceivers and has both a radio input winding 
and a microphone windings This trans- 
former is on top of the baseboard, as will 
be noted in photos B and C. 

The (Tse) universal speaker matching 
transformer is required for this type of 
speaker to match ite voice coil to the 3,000“ 




ohm tube load. These transformers come 
with instructions for connecting, however 
be sure that the one you purchase is i*ated 
for the same ohinage as the speaker coil. 
A detailed list of the original parts used Is 
available from Popular Mechanics radio 
department without charge. 

To test the amplifier, first connect the 
audio source to the correct input termi^ 
nals* For example if the set Is to be used 
with a sm.all receiver, connect the head^ 
phone terminals of the receive to the 
binding posts on the unit marked “radio 
input.” The set will tune exactly as before, 
the ampUEer merely increases rte volume* 
If hum is noticeable, reverse the power 
plug in the wall socket. Always keep the 
amplifier some distance from the receiver* 
The B- eliminator leads can be as long as 
10 feet- When used with microphone keep 
volume control turned down to eliminate 
feedback. Leads to the loud speaker may 
be 30 feet when used as a caU system. The 
blueprint number for this article is R-292- 
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in j> 

Have You Idle Horses? 

(Continued pap * 59j 

ciaDy to the sharp shoulders where the 
block and head are joined by the head 
gasket. In some cases the surfaces of the 
combustion chambers have been chrome- 
plated to give them the smooth surfaces 
desired* 

A dirty water jacket also aggravates pre- 
ignition. When engine heat is retained in 
the block instead of being carried to the 
radiator the motor runs hotter than it 
should. Clean the water system out by 
reverse-flow flushing and from then on use 
a rust inhibitor in the radiator. 

If your car is a 1936 model or earlier you 
can increase its power and miles per gallon 
by stepping up the compression ratio. This 
wasnH advisable when such cars were new 
but since then the anti-knock characteris- 
tics of gasolines have been increased and 
you might as well take advantage of to- 
day's better fuels. 

Things to do for mcreased mileage on 
tho road include: go through gears at rea- 
souably low speedsp avoid fast accelera- 
tions and excessively high speeds, main- 
tain reasonably constant highway speeds, 
and keep idling time at a minimum. 



Model-Airplane Propellers Tested 
For Balance With Jig 

Propellers for 
flying airplane 
models can be 
tested for balance 
with the aid of 
this stand, It con- 
sists of two verti- 
cal pieces nailed 
to a base block. In 
use, a piece of mu- 
sic wire IS passed 
through the pro- 
peller hub and then laid across the ends of 
the two upriglits of the jig. If the propeller 
is balanced, it will remain in any position 
that it IS placed. 

— Ray J. Marran, Kansas City^ Mo, 



CF lower vases always should be washed 
thoroughly with soap and hot water when 
withered blossoms are being discai-ded, 
otherwise bacteria, w'bieh decay the stems 
of flowers, survive in the vase. 





CAULKS 

WINDOWS & DOORS 
SEALS CRACKS 
Quickly, Easily 
mf/ioui Tools 



Atkyonm onn nnv wlndew aiui dbOt 

colli air, 4u«t cmd 4iti, fill 
ej-acka In. ttloalAr, hi6m un«iglitlT holn In 

-W4«dltFaj-k, wllli iKla >^TnQLJ||ng EV4W 

law-Eaat »allng- edinp>Ai,ind* 

KaJk Kard. im n^n-cxliiuing', n*nr chtcki, 
cmalu ftr honl-ana, Wntarpraot. tight 

a-nd tighl. FnaiJy appJJaa '■rith flugVH 

— nei- taali* Ctiin b4i ii^iinlaa Lrn,ifi 4 ilJii.tvl|r. 
tViatana alaan, [Kickad. in ^lyft h«pil« qr ralb, 

Il'a th« qqmpaund with man|F umr. 

Ovflar now, qnd alqp drafli, hanlah un- 
aighlljr crqqJk* q^ ho1«* f»m y^Uf Kent*. 





/or GOOD 
PICTURES 



{ LIGHT POWER TOOLS 

Save Time, Money, Labor 

D^Tta tiMla art portable, m g jtd, 
cJlGtijefli — MUraaiihiniJy Irjw 
pri<!e(L Ideal /or funaJJ thopi, 
home idjapt, and 
Many new fcaLuiea and ioi- 
pcDvcnicDtBL CampLl^eDELTA 
Imr iDi^]udt&: Circular Saws, 
SefollSana. Latbet JgEnttrt, 
Shapeta. hiiJQcJ Sawf . CrfnsJen 
Drill Pi^ t Rj G fl a nd fuU line 
DFaH:essQiTbca Send loday for 
big 4S pagtFItEE CaUJcf. 

DELTA W4.ea CbtgC. A74t^ 
60OL VIviM WV*. 



ann 



BLACK ernd WHITE 

L COLOR CANIERAS 
m. *10" to *35" 



FINE AMERICAN MADE CAMERAS 
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W-oirkf* *n no etMtill, 

l?or tlilfi uu'b^jird. or pFiAa y4H4 p*n gtt 
S. the inririTlous Dirhsmlc 6u|M2r-i::htiTi!iM| 
In TiVeLdef c^>mpqc[c — ready eo plus In- 

ta ll^hil floekiH. TlHf l>yujniLlc riom 

dDIij nittalUc and -nu-hnn arc "wetd^ 
Ini:. \ nu can jihn ftoldDT and bruxni 
on itie Lli£]LL4±ft mateftaL 



er 

DTMJtMlC 



/vt &n/v ^ 

EASY PAYMEHTS 

Worts on Jrofi, T\n, Dri»p COfiBer ond All Olhoi Melili 

n* tl'5 flnlaJred rL^mlr ]CilW. 

BIG PAV IN BGOmlHC WELDIliO IhGU£TIIV Onn^ynn ha\'V 1 lift Ely 

oijariE, j'ou arc all hfi Jn this pn-jiliable- Md. in n year a JSynajEiic 
4-4teLa >'ijii l^e±Lp i han Cc u iJay. v^-HK- Ei>r FHEti 

WELDER CP.^ 212 $-RKp SJIveiton Rvad^ Chicago, llllnaJs 



WLt ne fiUMrERs, 
n LLUJ f EM QEHS, 
CITLtNDER ElDCKS, 
BODIES, FRAMES, £T€. 
|Do«s Farm, Factory 
and Home Repairs 



Without prgviQiii. v-tF-itlns cx^ 
Pi'tli'ISK you nn rnnke fiir luir- 
Kir la DlUdi lu ffl.frU ot\ D ropair 
icb IhAt can TV \SQub lu itaa Uliin 
eiiro tiwir. UifiT W|](KW Jttrit* 
Hf much Hi fl£.00 I^ PO a 
iljy. 'I'tiQ L>Tnamlc WcLiler a 
IIkI^L a.\id nxliJT pOFtBOlfc 



AGEHT3 WANTfPl 

Get hke prt^dL pkDJx uiil 
m-da.7 tiJ*] netit. Hvnd for 
11 TUDAY. 



AMA. 

ZING 



CHEAP OIL BURNER 

‘tAjL> ff 






COOK and HEAT Without Coal 

liTlffi Pitmi Sifilrtir foilHt* 

Nfr DnaAt*r^y BItt OF AifV+1— J'"' ' lirfW 
Cteen- H«M «k BMALL COST. A J lA. . 

ei»l«r, nomr* ±fr»VF*ftaHfe MIEiJIh ^ 

■n ki Sumflur. K ^ 1 

OVER 4 P ,000 SOLD 

Xktti ttiMp burner EvUen «ojk E<r 
hi-* «v¥U PudUiWrdfbH 

low picod \W*€f nLlWipE oil- v^tlOUt [-TCrdtll^ 

>mlf- Hm4 i*v Tum *r V«h^. 




iij^MiwrdibHry 

'tliKeLuiE Ul- rluE>U 

3 9 OAYS^ TUrkL 

l>41P4 ICf- 44ckMi>:Y . Cabytolmre uJ '«:«3MixilnL o»ri.-|44a 
wkhijwl Ida.. ^ CURrRVitM ^-kli «uch Iwohe. 

Witli ImMefliBMy r*f IPEGiAL OrFEH TO ACChY* 
who Till dP-^.nil:r«,tf- kiA imtit urilmv. WriLv itiiirb, hn hrH- 
^ bM.rn ^ar TtRA L, MCNEV rlrhE u-r, efim» pt 

IueI iwvbm ninlL !•■ T>"i>^iirHq L^jn'^ . 

United FKUe«i«.«-rai, Faclory PH|.p Katte^ CMy, Mb. 



AOF«Vi " 

SdAwmn 

Bid HONEY 

F. sayn" 4fcFi:^"I 
reii -dle^M or i9a 
]IEtTKl^E?B b#- 
l->r4tLLi^'Mr 
Vi'iJIe iH nnw I-k 
M* nM' altwr. 



MAKE AND SAVE 
MONEY WITH 
THE HELPFUL 




ONLY 2Sc EACH 
FIVE FOR $ 1.00 

'niK liJiY cucjt aii l pra'ilkil lirl|> 
>^"F rPT<l. llIksli-HliHiP V. Iili Lii>i[^' -: 
ytii] ilibacAlht. Gl-|!^r : ■■..j-. 



1 . 


Ptido T^nLarpErr 


1 31. 


a. 


] 1 Ft. r>utlH4irJ KunDliMJl 


22. 


3, 


|'|i>Ptlf^>n!:ltSl|E 


23. 


4. 


WiKHJiioticfcnf I'^jwer Tiji5]i 


2i. 


5. 


llUiivrauUv Weltlrfri 


as. 


fl. 


('ulurL'il L'lriiCit^Ee Gubdcii. 


3$. 




FuniLEkIrfi 


27. 


7. 


Itiril 






Firm tndl Uardm Tr^flinfi 


2D. 


a. 


rUlIdkTDIF 


2D. 


ID. 


AulumobJIe Klnhi 


3U. 


IL 


CEEDjlJrLR FwViUlAi 


31. 


sa. 


fniLnuHt Ic i'VjriiiiLU^ 


Mr 


13. 


Tr^ujuro FliLUjcri. 


J3. 


14. 


Luw fahliis aJ3Ll TuariiE. 


34. 




CDtla4(7B 


15. 


IS. 


rood k'rortiiEE. PnEruulux 


3Q. 


ID. 


UurJm li'^'wjLlvirH'lE ttnil 


i;. 




FLiritllitre 




17. 


HnlileyJjij; nn<i 1 trail n r 


31. 


13 , 


i.truur|||j^ MktHrko I'Ur^tB 


3^ 


Jfi. 


IliiBihi IVYiElf -[l|;i[J4irCUKlflkF 


40, 


2tt, 


'i>l«PC5iPS 


1 



Jlttiii rmiDH nnl CnlnrSm 
FbbI Ir-n Yjwtlit 
>]x1ra liuoai^ In A LIMA 
ItuxrniniL 

PImLd iTJnlvr ujkL Dryi^r 
II F'L FiDlLkuE iJlJiEiir 

IEihjb6 bjhI t'lHJijr 
TralkE-L 
Mutiil LTiirL 
iil-iiic fiit Kyr-rjfiwlr 
ItuLIJini m i^t. L'^nw 
l^e<ur lOllf I'UcL UCJL 
TUrJIlhif 

TroiiriUiix KiuhH Aulmakri 
>fnEin'>-ll.rUTri II Id^c^l 1 ''b# 
TralnJjLii Tuur JJnj: 
siiui] rDJtkQci 
iLldklDE Aloluy WIlL U^ria 
l,€4Ha 

llirtitlUE WHllnipUT 
ILurkV-aril HiinkrakuE 
<']4>lPi ah'] Nui.'cILf \Vd&] 
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typewriter Bargains 

OaiDlM OadefiviHdo, RdpiIk «tB>i r«aalfti*4 bOO <dHs« bs4iMb 
I AlHot 1 jX boTr'* oqt'k prlco^ i-0 dif hrul — fallr 



intorfiAtJ««Mi 



r*ei riiAE hhple 



WE MEND NTEN EY AUTO-MATIC 

ARMS & LESS 

witk AoiLMuiii-]* cmiFnnr NorKhrr^. 

sOK. ki.:^xrrt RMPi-tjlita. 

WORMAH CP., SID'P. fHIRD AV. !□ HINNLAPOLU, HINH.ILl.JL 

BRUSH PLATING OUTFITS 



oyil^PBrlt, blcvcl*!. 

No tanb 



nfl4;«$iBry.. Fr^ pafticjlan, * 

CUH METAL CO.. AVE, IWp DECATUR, ILUHOIE 

CATCH Ftsm 

■linCiBF dtin. mink. jnUtkreE, 
wiLh-u-irfolilwItEav^nU-Hl XXtm 
Win Trap^. Walt«n'i Aut*^ 

fVMitk hu rMkl^'brWJ t^L iphm e £ih >aii.l>Kri- 

p-jU-on Eli« bak iMl 1 iD|j 44 Irak cHfhM Horn ixjJ h«i lb hold theX 
InnqB him. 3 [■!*■ n"l4 JOf Atwc^LiT'D retalH O? Tript, kLprt^i 
E.uph, Bwt ublw BpeMt-t— *■ Wotkon lW B l y c+r. 3fiar JuYviBtB Aw., E,«>Mlt-. P<l. 





TOMBSTONES 



Cu»mrt[*«l Wartjlo A CpQjiltr. „ . 

FTW €01.^104: aim! SBJnptF^ <Cft nL-»TI«. HiUJTE U3 TCH>AV. 
U. S. MAAai^E A, GMAhLTE Cia.. A-IB 



I LOW PRICES 
I FREIGHT PAID 

itUfii H^tLL^. L/zitcmf. 

— y.g 

*n*ci(i, FM- 



=LHrf,n;nu=-r;T7m 
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The Battle of Beams 

{Conll-nUnd from ppgfr B 5 ) 

mess of liost msinuations^ fake^g and jibes 
which characterizes the battle of beams. 

American stations pretty closely'' follow 
the standards set by the ^neral Electric 
programs which avoid out-and-out propa- 
ganda and arc hcav^'^ on education and en- 
tertainment, 

Controversies are avoided and from 
Schenectady to Europe, in. English and 
French, and to South America in Spanish 
and Portuguese go spot news, music which 
leans toward the symphonic, scientific 
talks, educational programs, intetA'iews, 
market Quotations,, translatjons of speeches 
by important personages, sports, Holly- 
wood chats^ travel talks, English lesson 
children's programs, mailbags for explor- 
er® and rebroadcasts of network progJ'ama. 
Similar programs go to Mexico and west- 
ern South America and to Asia and Aus- 
tralia from KG El in San FranebcOn This 
station also conducts a mailbag program 
through which friends cammunicate with 
missionaries all over the world. 

The daily reward comes in hundi-eds of 
letters of thanks. During bombing raids, 
when their own stations are silent, an Eng- 
lishman writes that American short-wave 
programs entertain groups huddled in the 
shelters. A trader in Colombia tells of 
placing a loud speaker in the village plaza 
and furnishing music for a dance. An oil 
man writes of neiv^ bulletins received in 
thq jungles of the Dutch East Indies, 

A letter to KGEI from an American 
newspaper man, after a tour of the Far 
East, sums it up: “People iVe talked to, 
even in India, appreciate the news servicsT, 
the music and entertainment It's hard to 
explain how much American programs 
mean to these people, cut off from the rest 
of the world, with censorship rampant. 
The most important thing is Unbiased 
American news.'^ 

Prom these stations that are raising their 
voices for America, the national anthem 
will float proudly on the air to the further- 
most comers of the world as soon as Unde 
Sam gets his electronic sleeves rolled up. 
And it won’t be long now. 



CSee index, page 'i- A. to find where to buy 
articles described in this magazine. Say 
you saw it in Popular Mechanics. 
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The Search for Substitutes 

(Coftihtj&d from poa^ 3) 



ing of ziufL One Ford research expert says: 
"In Eome cases we already have made 
changes in materials- The new paii^, far 
from being inferior to the old^ are in many 
cases distinctly better. The appearance of 
some parts also has been improved^ nota- 
bly where plastics have been introduced 
to conserve metal ” 

The saving on nkkel is achieved hy us- 
ing straight chromium steel instead of 
nickel-chromluni steel on all bright metal 
trim* chromium-molybdenum steel in- 
stead of nickel hearing $teel for iransmis- 
sion and differential gears^ and heavier 
copper plate and higher polish on copper 
base for nickel plating, to reduce thickness 
of nickel necessary for protection, 
Alumimim will he conserved by making 
eight out of 10 tractor parts of iron or other 
ferrous materifll Instead of aluminum; us- 
ing steel and plastic gears instead, of alu- 
minuiu timing gears; replacing alumLnum 
cylinder heads with cast iron; substituting 
die-cast or powdered-iron moldings for 
aluminum in brake wheel pistons; and re- 
placing aluminum valve-chamber covers 
and distributor bodies with cast iron- 
Zinc sa™gs result from replacing die- 
cast trimmings used on the exterior with 
steel stampings; substituting steel stamp- 
ings or malleable castings for zinc die-cast 
steering post huh band brackets; using a 
plastic panel instead of an instrument pan- 
el gi^ille requiring 2% pounds of zinc; 
changing zinc horn button to plastic and 
interior metal trim from zinc to plastic or 
bright finished steel; replacing brass ra- 
diator shells with copper and using glass 
redectoi-s for the rear of sealed beam head- 
lamps instead of silver-plated brass. The 
saving on zinc in these operations is esti- 
mated at about 6,0M tons per yean 
Magnesium already has been replaced 
by Ford in the manufacture of tractor 
parts, the only ones now made of this 
lightweight metal being salvaged from old 
tractors. Savings on other defense mate- 
rials^ including tin, tungsten and cork, are 
being studied by Ford. The design depart- 
ment is working toward a reduction in the 
number of body joints requiring solder 
(tin)* Molybdenum alloys are being de- 
veloped to replace tungsten for hard tips 
on tools and a cardboard substitute for 
cork is under consideration. 



In other automotive plants, savings on 
aluTTiinum may be achieved by substitut- 
ing steel or cast-iron pistons for aluminum 
pistons. Ford changed to steel pistons sev- 
eral years ago and Chevi'oletp Pontiac and 
Crosley cars are now equipped with cast- 
iron pistons. The entire industry has 
agreed to curtail neiv-car production about 
one-fifth begiiming August 1, this year^ 
Indica-ticms are that 1942 models will be 
produeedi but that there wiH he no 1943 
models, the previous year's styles being 
continued. 

A group of scientUts specializing in met- 
alliirgy has been organized by the Office of 
Production Management at Washington to 
study methods of saving or developing 
substitutes for defense metals. Aluminum 
and magnesium are two minerals on whicn 
primary attention will be directed, while 
other ^dies will includet 

Possibilities of conserving or providing 
substitutes for tin in cans, collapsible 
tubes, babbitt and solder; substituting mo- 
lybdenum or other metals for tungsten In 
making high-speed tool steel, lamp fila- 
mentSi electrical contacts and in many 
phases of the cheTnical industry; provision 
of substitutes for flake g^-aphite, now used 
in making graphite crudbles and retorts 
for nonferrous work, graphite crucibles for 
iron and steel and graphite stoppers for 
steel ladles and extension of the usage of 
beryllium, which is employed in various 
alloys for hardness and strength. 

The telephone industry has developed 
mean^ of consenting aluminum, nickel and 
zinc, and to some extent magnesium. Steeb 
instead of aluminum dial wheels are being 
used on new telephones and phones 
equipped with less nickel and zinc are be- 
ing tried otih 

Synthetic rubber and copper arc being 
tried out as substitutes for such uses as 
aluminum in refrigerator ice trays. Syn- 
thetic rubber is being substituted for nat- 
ural rubber, which must be imported, in 
scores of articles, including linings of bul- 
letproof gasoline tanks for airplanes, acid- 
resisting linings for tanks, hose for gaso- 
line and oil and many other things* even 
tires. In many cases, the synthetic rubber 
is superior to natural rubber. The prmci* 
pal i^dicap is fine lack of production fa- 
IContinUed fs page 199) 
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cilities, a problem being solved to some 
extent by the crectien ef new plant? and 
enlargement of old 

,_^^Nylon^ Q synthetic fiber, already is known 
HiiXhe public, especially ’womens as a good 
subatituite for silk, of which almost all mu5t 
be imported. The use of nylon instead of 
silk in parachutes has been the subject of 
extensive study. 

Just recently the _Wei ^ i n Electric 
and Maniifacturing Company announc&d 
the devtdopmiihl 6f U new magnetic steel 
which is expected to help conserve Amer- 
icans supplies of steel and copper* Used in 
transformers, the new product will permit 
savbig^ of high-grade steel alloy and cop- 

aaaug nPJlCIT ifrl M CitlgCrl'^P^^ amounting to more than 5,000 tons per 

IfflAKt OUC rlfUril 9l*UV JHlO^Oyear. The amount of copper saved would 

make brass jackets for 400 million 30-cali- 
ber shells for army rifles. The brass used 
in these shells is about 90 percent copper. 
The magnetic steel, called Hipersil, m^es 
it possible to build transformers that weigh 
less than those made of the materials em- 
ployed heretofore. Thus, less copper wire 
is required than in the old type and the 
new transformers permit less drop in volt- 
age when a demand for power is made up- 
on them. It is voltage drop that often 
causes dimming and flickering of house 
lights. 

The hunt for “ersatz’* is removing the 
shiny “tinfoil,’' made mostly from alumi- 
num foil, from our chewing gum, candy 
bars and cigarettes, but in its place will be 
a wrapping material *‘just as good,'^ at least 
good enough in the emergency* 

At first glance, it appears that Mr. and 
Mrs. America will experience little or no 
inconvenience from this temporary period 
of substitutes. 

Razor Blade Used as Eraser Guide 

When typing at 
home and there is 
no eraser guide at 
hand, a safety- 
razor blade of the 
type shown can he 
used. Before us- 
ing the blade, the 
sharp edges 
should he dulled 
with a Hie or on a grinding wheel. 

— Willi&tn Swallow, Brooklyn, N, Y. 
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Guarding Our Vital Industries 

(Continued from pgflie 30) 

tives as well as Federal Bureau of Identi- 
fication operatives whose identities are un- 
known even to the police staff. 

If you apply for a job in the plant, you 
are first photographed and fingerprinted 
and then you wait ten days while your 
statements and background are checked. 
Once on the payroll, you wear a badge that 
restricts you from every part of the plant 
except the area in which you work. At ir- 
regular intervals the contents of all lunch 
boxes and other packages carried by em- 
ployes are inspected. 

No outsider can enter the plant unless 
he has an appointment with an official in- 
side and he can^t get through the entrance 
until his appomtment is confirmed. Only 
American citi^ns can enter under any 
circumstances and no visitor can wander 
around at will. If his appointment is in the 
engineering department he must undergo 
a second scrutiny and sign a pass book up- 
on entering and leaving. 

No one except special employes who 
have sworn to observe particular secrecy 
is permitted in the restricted parts of the 
plant where confidential work is being 
done. Even those who are working on a 
secret project can't gain admittance to the 
restricted area until they have shown their 
special credentials to a guard. Then the 
guard opens a barred entrance door by 
remote control. 

Fire is one of the most dangerous weap- 
ons of the saboteur and at Douglas extra- 
ordinary precautions are taken against it. 
Each working shift has a fire qdiief who has 
given special training to hundreds of the 
men in his shift. Fire equipment that in* 
eludes carbon dioxide tanks and asbestos 
suits is scattered through the plant and the 
company maintains a large modem fire rig 
that is also suitable as a crash wagon for 
handling accidents at the airport 

Every one of the smart tricks employed 
by professional arsonists has been studied 
and prepared for. The fact is that fires, 
most often caused by carelessness, are 
more prevalent during times of re- arma- 
ment simply because of the rush of work, 
and this is one of the reasons for taking 
elaborate precautions against fires. 

The Santa Monica plant and the other 

(Contli^Utd to page 190 ^ 
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IN LOW-PRICED CAMERAS 






THE BRILLIANT 

NfK C^ttior ciuiMsra. bu Kuch n larR^e. brilrliL AOd 
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ftr perf^rmofK't, tcwiaMy aJtJ 

v^f^iteit Awn j«rv jmwr ipark f /jwfj 

p{M£t ii}^it»p»eiii MS£l 



WHETHER YOUR VACATION tour takes you to 
northern lakes and streams or ^'down Mexico 
way'% your car wilJ perform better itf your spark 
pities aj:e dependable and Jn first-class condidon. 



So to be Sure of -carefree niotori Ag have your spark 
plu^j tested before setting oiii on your TacHtion 
toiir^ If they are worn out^of itiferior quajjty^ show 
leakage under presiiare^ or ba^e been in service 
ill excess of 1 OsOOO aiileSj have a set of new Oiani- 
piiODs instaJJed^ They _wlJl soon pay for them- 
selves in gas savedi renewed 
power, speed and better all 
_ around engine performance. 

“ The SjUgru^ciE s eal .! ou e s ra nd! i it|t * monff 
~ > ChBuipirpn'4 fcitiircs, climifiAE^s 

I j froableianae lukasc- tomMU irvim^rj 
' J ^/ir^pivss, LrIcv spark pJuas or^rheat, 
predftililiOQ and rongb, imi tspon- 
live engine Opemtio-a. Toaiat oa ^aiu- 
PEon^flie spark pluft cliampinna use. 







tCortTinued Uom pagt IB^) 



Douglaii divisions are being augmented by 
n nerw $12+000,000 aircraft factory at Long 
B^ach in which, in addition to the present 
kinds of protection, camouflage that will 
hide it from air observers is being provid- 
ed, Even if an enemy bombing crew knew 
the factory's location it would have trouble 
picking out the buildings and if the plant 
should be bombed the damage would be 
held to a minimum because of th& scat- 
tered ai-rangement of the buildings. Al- 
ready close to completion, the decentral- 
ized factory will consist of 12 buildings so 
placed over 200 acres that each building is 
separate from the others. 

The plant will be virtually invisible at 
nightj both from the ground and the sky, 
awing to its landscaping and the fact that 
light traps and filters wUl prevent light 
leaks^ Even the entrance to a railroad 



freight terminal in one of the buildings 
will be protected by giant double light- 
proof doors. The factory will be self-con^ 
tained as far as power and gas are con- 
cerned, independent of outside sources. 

The lessons in protection that are being 
learned at Douglas and at the other air- 
craft factories are being applied rapidly in 
automobile plants, steel mills, and even in 
petroleum refineries. In every industry 
connected with the re -armament program 
the workers are being cautioned to report 
every action or circumstance that seems 
in any way suspicious. Even though only 
one in a hundred such tips may lead to un- 
covering an actual case of attempted sab- 
otage, constant vigilance of employes may 
save their lives and jobs. This is one of 
the most important factors in making 
America's defense both spy and sabotage- 
proof. 
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eaeiacs which 
dcpcada.bk pcr(<irinuic-e u 
rcKuior apark pIdbb. SilliatDt 
tdf Sil I id Adi tmin iiilAt-ar. 
AJJot oe<?dlct>0^tiT *lecifod*i 
for easy siutiiaf. One piece Con- 

fCfllCtiOD. 

CHAMPION 

SPARK PLUG CO. 
900 Upcoa ATfn 

Toledo • Ohio 



190 



POPULAR MECHANICS 




36 

Man V-War With Wings 

( CofilnmiHd Iroin p^igg llji 

gases have been provided for heating the 
living spaces, and provision has been made 
for an electric slovc in the galley. On an 
extended flight the crew may spend three 
days in the air. Lifo rafts as well as para- 
chutes in racks are carried. 

Although its basic design would be suit- 
able for a commodious passenger air 
liner the B-19 has a strictly military inte- 
rior» A gunner occupies the tip of the nose 
with a bombardier at his sighting instru- 
ments below and behind the gun station. 
The pilot and co-pdot sit side by side in 
the main control cabin^ some 30 feet for- 
ward of the leading edge of the wing. Be- 
hind them sit the navigator and command- 
er at their desks and behind these men are 
the radio operator and chief eng^ineer. The 
radio system Includes as much equipment 
as a m^um-sized broadcasting station. 
The mechanics’ quarters are aft of the 
main control cabin and from their com- 
partment the mechanics can enter the 
wing^ walking along electrically- lighted 
passageways to the engine nacelles. Ordi- 
nary adjustments and minor repairs can be 
made during flight. The main engines 
drive the instrument air pumps, the big 
hydraulic pump&j and the de-icer pumps^ 
as well as turning the flight propellers. 

Aft of the mechanics^ coinpartment are 
the auxiliary engines ^ refuehng valvest 
oxygen supply, and other gear, and aft of 
this department is the big bomb bay. To- 
ward the tail of the fuselage^ reached by a 
passageway^ are a wardroom and sleeping 
compartment^ the galley and the rear gun- 
ner'^s compaiiment in the taiL 
Both the main control cabin and the 
sleeping compartment are soimdproofed 
and heated. An oxygen system leads to all 
stations on the ship and portable oxygen 
equipment also is provided. 

The wing tips of the B-I9 are almost 16 
feet above the ground. An ordinary board- 
ing gangway would be impractical, so you 
climb a stair ladder that drops down from 
a hatchway in the bottom of the htiU. 

Construction of the bomber began in a 
seven. -story 110-ten steel jig that held the 
wing and center section of the fuselage in a 
vertical position. The nose section was 
built separately and the rear end of the 
fuselage and tail group as a third unit 
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iwin|^ ^iitlh Hmd Uiir|in-ii^.ii]i MmvT Dni^ Quick 
ChMJP|i^ C*mr FKi?witjil L*(h^- 



S^wEh Bfi^J T^>^J^ RuCinl l^rctcmeatli 
>twcw Dri^fl Frttit-\m¥ 




IJ' Kwin||; South bmtl L'mlnncilli imjr^ 1* Cullcl South Bmd S' Hwinf hfodri A South 

Alolor l>rivr Qukk Ctiuijpjv 4jpc«^ Tful htHim UrdEiriejilh MotuE* ^Wfcriliop Quiftk Cbortfc Geur 

IVniHLoii Lathe. Dri'e PreciMun Lulfvc. freeJewa Bench Lailieu 



I 'llIE im|M>rt 4 ince of fteleclini; t]ie iallte 

. for rv^ry s?l30|v n^f^il h U^hy 

J^y I he urgent dem-und far inrres^ed }»roduc^- 
tlvii ft'OxEl uur itEiEtOuiiE 

g^iicy. Miixinmm prod ucE ton at mtniimtm roit 
ean be attained only kLicii tUc iachu h inatuheii 
prrfeudy witli the jtdt. 

CutksSder lli-e ^vork to be itoitr.% then ehoi:^!^a I lie 
size and lype of listlie tliat will ^ive you I he 
3 iioftt efHfifiTil Renif^mbop I hat vers-atil- 

ily and preei^fun ar-e im}httrEa]il in ii I on I rnom 
Ijtlie. For inanuracturiti^ ojte ratio us. a lathe 
mn.Ht aha Ka\e plenty of poiver, spnedl+ slanitno. 



^uth Uend Lalhes are made in a variety of sJ^s 
and lypes that will efficiently handle « wide r^nge 
of intital working- rcf{uirements. I'hcy CJin hq i^up- 
plied Vi ith e^ulpnteEkt for preeisimi touL rooiri 
work, manufacturing operations, general inadiine 
Tvorh, and for many Bpcgtal elassca of ger^ice, 

Coii^ttlt Our Engijiecrlng Department ahoul thq 
lathe he?t suited lo your work. We do no spe- 
cial Sou ling and make no special machines, but 
'I'fc ^vill jilatE3-y give yoit our recommendation^ 
A copy of our siew Catalog No. JOOA deserib- 
ing sll swes and types of South Bend Lather 
will be sent on rec|uei;E. 
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YOU are president 
of a power plant 



generator under the hood of your 
car Is your power plant for supply Infi 
the current to operate lights, ignition, 
radio, heater and other accessories; in 
addition, it is called on to keep the 
battery in a charged condition by re-, 
placing the energy consumed by the 
cranking motor in starting. 



make sure that original equipment 
parrs are used in servicing your 
generator. 



As president of this power plant, you 
have certain responsihilities. Firxt, 
know the make and capacity of the 
generator in your car. Second, see that 
the generator is kept in good condition 
to supply the current for your require^ 
ments; a good battery that requires 
frequent charging is a sure sign that 
the generator or regulator needs atten* 
tion. r/i/rd'-and very important— 



Delco-Remy generators, incorporating 
in their design the improvements and 
refinements of Delco-Remy’s long 
manufacturing experience, are original 
equipment In millions of cars and 
trucks^ — nearly ha if of all cars and 
trucks sold, Delco-Remy original equip- 
ment service parts and replacement 
units are available at good service 
dealers everywhere. 




Wotid's Largest Maniffacturer Of Automotive Electrical Equipment 




THii Smoke’s \\ the thing: 

^Right, Ben Hogan! 



1’hc smoke of dower- burntog 
CameJs gives you 

28 ^- 

Less Nicotine 



rOliNDS— Init they say 
he Inns the Kfestest swinj^ iit 
And to cbntnpaon f?en 
Hogfin, Cnmol's cxtr4 mild- 
ness is mighty important, I m- 
portrmt to any smoker... 
bet .1 use this extra mildness is 
in the smoke irsdf, 

And Cnniek ghx ym leas 
nicotine in ihe smoke than 
any of the other i latgerit-sel!- 

irtK hrmids tested 28% le.tx 

than the avcraj^e of the other 
hrjiuls. lixto mildness— extra 
freedom from nieotine in the 
smoke. Switch to Camels now! 



RY RDRNIXC 25 % 
LOWER 

fhrt» rht of the 4 other 

largest seli in brand!; [eslrd — 
thiiit any of theiin— f ]iimeis 
nltiO ^ivc J'Oli A liHUjkiilJS 
equal, on the avcra||c, Eo 

5 EXTRA SMOKES 
PER PACK! 

I'or even ^reuier eeonoiny and 
Cunvcnicnci?^ |(eI Camels hy th« 
earton at attractive carton ririces. 



fliHn the areraffe of the + other 
iHt^csI-seriin^ h rands tested — less than 
any of them— ^aecord]iii[ U> independent 
seientiiic tests of thf stHote ilsflf 



"TH.\T CAMEL FLAVOR fs some- 
tlimg very special,'^ sriys Hen Hti=g:fin 
(obovi^). \es^ tofj-fnst Imming in r ciga- 
retie dullii flavoj' and Iragrance. The 
Costlier tobaccos in Canid,'^ hum slower, 
give yoiE a coaler* more fl^ivorfui smoke 
. , . ijinl f^jj- mctithre (see nhove). 



amel 



/4 



naar 





